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PSYCHOLOGICAL  PROGRESS  IN  1909. 

BY  PROFESSOR  EDWARD  FRANKLIN  BUCHNER, 
Johns  Hopkins  University. 

A  psychological  '  review  of  reviews '  finds  a  wider  task  than  that 
of  merely  bringing  into  view  that  which  is  so  recently  new.  Both  a 
glancing  backward  and  a  looking  forward  are  involved.  What  is  it 
that  is  new?  is  the  only  inquiry  that  inspires  research.  A  survey  in 
any  branch  of  science  may  be  regarded  as  either  historical  or  antici- 
patory. Yet,  in  a  peculiar  way,  it  is  true  that  research  in  the  making 
is  not  history.  Both  as  to  aim  and  as  to  method,  science  can  never 
become  historical.  The  two  conceptions  are  antagonistic.  It  is  the 
wide-spread  acceptance  of  this  belief  that  leads  to  the  annual  flooding 
of  the  different  branches  of  science  with  contributions  of  new  data  and 
new  reconstructions.  And  science  finds  itself  constantly  in  the  making. 

The  most  conspicuous  fact  in  the  welfare  of  psychology  in  the 
year  under  review  is  found  in  connection  with  the  Darwinian  anni- 
versaries which  met  with  well-nigh  universal  celebration.1  In  our 
recent  reports  we  have  found  frequent  occasion  to  record  the  changes 
and  advances  in  the  study  of  consciousness  due  to  a  more  and  more 

1  Fifty  Years  of  Darwinism.  Centennial  Addresses  in  Honor  of  Charles 
Darwin,  before  the  American  Association  for  the  Advancement  of  Science, 
Baltimore,  Friday,  January  i,  1909.  New  York,  1909.  (One  address  on  'Evo- 
lution and  Psychology '  by  G.  Stanley  Hall). 

Darwin  and  Modern  Science.  Essays  in  Commemoration  of  the  Centenary 
of  the  Birth  of  Charles  Darwin,  and  of  the  Fiftieth  Anniversary  of  the  publica- 
tion of  the  '  Origin  of  Species.'  Edited  by  A.  C.  Seward,  Cambridge  University 
Press,  1909.  (One  essay  on  '  Mental  Factors  in  Evolution '  by  C.  Uoyd  Morgan  ; 
on  cognate  subjects,  as  philosophy  by  Hoffding,  sociology  by  Bougie",  religion 
by  Waggett  and  Harrison,  language  by  Giles,  anthropology  by  Haeckel,  and 
1  Descent  of  Man '  by  Schwalbe).  —  It  may  be  supposed  that  the  question  of  any 
doubter  as  to  the  scientific  character  of  psychology  is  now  settled  once  for  all 
by  this  unequivocal  recognition  given  it  in  these  Darwinian  surveys  ! 
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consistent  recognition  of  the  theory  of  evolution.  And  the  centenary 
of  the  birth  of  the  author  of  '  The  Origin  of  Species '  gave  oppor- 
tunity to  psychology  to  express  its  obligation  to  him  and  to  recognize 
his  contributions  to  its  teachings.  These  contributions  are  limited  to 
the  evolution  of  instinct  and  the  part  played  by  intelligence  in  the 
process,  the  evolution  of  mind  from  the  lowest  animal  to  the  highest 
man,  and  the  expression  of  emotion.1  But  their  importance  is  emphat- 
ically signified  in  the  acquisition  of  the  functional  standpoint,  won  in 
the  last  ten  years,  and  in  the  addition  of  the  genetic  method  to  the  equip- 
ment of  our  science  for  its  observations  and  its  interpretations  as  well. 
In  recent  years  it  has  not  been  the  fashion  to  offer  systematic 
attempts  at  the  solution  of  such  a  problem  as  the  nature  of  conscious- 
ness. Such  a  problem  does  not  seem  to  be  satisfied  wholly  with  the 
returns  available  from  detailed  and  special  inquiries.  How  broad  a 
term  consciousness  can  become  and  how  extensive  its  problem  is,  can 
be  seen  in  the  efforts  of  others  than  psychologists  von  Fach  to  make 
contributions.  The  evolutionary  conception  and  the  consequent  belief 
in  the  unity  of  the  life  processes  are  largely  to  be  credited  with  these 
newer  efforts.  Semon's  conception  of  the  engram,  or  the  trace  of  a 
stimulus  left  on  an  organism  of  the  botanical  type,  recently  gave 
Francis  Darwin  occasion  to  express  anew  the  mnemic  conception  of 
evolution.  Semon  has  now  sketched,  as  he  thinks,  a  new  psychology, 
based  on  the  possible  existence  of  the  psychic  in  plants,  involving  a 
rather  elaborate  treatment  of  original  sensations  and  the  complications 
of  the  engrams?  With  less  interest  in  general  theory,  and  more  care 
for  observation,  Polowzow  has  given  us  the  results  of  her  patience  in 
noting  the  responses  of  a  few  specimens  only.3  Although  studying 
geotropism  and  the  influence  of  gases,  she  hints  at  the  possibility  of 
psychic  processes  in  plants,  but  refrains  from  answering  the  question 
as  to  the  quality  of  the  life  process  considered  from  the  psychical 
point  of  view.  Within  the  proper  domain  of  our  science,  Marshall 
has  essayed  to  work  out  u  a  special  manner  of  viewing  consciousness  as 
a  whole,  by  which  we  are  enabled  to  treat  the  problems  of  psychology 
in  a  more  scientific  and  orderly  manner  than  is  possible  from  the 
points  of  view  usually  taken."4  Consciousness,  regarded  as  '  psychic 
existence  as  such*  and  not  as  awareness,  is  4  system,'  comprising  l  pres- 
entations/ both  large  and  small  groups,  involved  in  past  and  present 

1Angell,   'Influence  of  Darwin  on  Psychology,'   PSYCH.  REV.,  Darwin 
number,  May,  1909. 

*Die  Mnemischen  Empfindungen,  Leipzig,  1909. 

8  Untersuchungen  Uber  Reizerscheinungen  bei  den  Pflanzen,  Jena,  1909. 

4  Consciousness,  New  York,  1909. 
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interaction  upon  each  other.     Neururgic  facts  and  noetic  correspond- 
ences are  the  two  aspects  treated. 

The  problem  of  the  method  available  for  psychological  purposes 
was  at  one  time  —  and  that  not  long  since  —  chiefly  a  single  problem, 
and  as  it  was  solved,  so  would  the  science  as  a  whole  stand  or  fall. 
The  determination  to  be  seriously  inductive  has  happily  changed  the 
whole  situation.  It  would  be  an  entire  lack  of  appreciation  of  results 
to  say  that  experimentation  is  mostly  a  matter  of  method ;  it  is  this, 
but  it  is  also  something  more.  One  of  the  interesting  phases  of  work 
at  present  is  the  readiness  with  which  a  critique  of  methods  is  being 
carried  on.  The  presidential  address  before  the  American  Psycho- 
logical Association,  at  the  Baltimore  meeting,  found  the  variety  of 
method  a  good  sign  of  health,  presaging  further  differentiations  in  the 
science.1  Stratton  specifies  the  current  difficulties  as  due  to  a  confusion 
as  to  the  significance  of  a  psychical  fact,  causal  explanation  (which 
should  include  psychical  causation),  and  the  analysis  of  mental  facts. 
The  delay  of  its  report  by  the  committee  on  the  standardization  of 
tests  and  measurements,  of  the  same  organization,  suggests  something 
of  the  difficulties  involved  in  this  field.  The  salivary-reflex  method, 
devised  by  Pawlow  some  years  ago,  has  undergone  some  improve- 
ments, thus  making  itself  more  adaptable  for  the  investigation  of  many 
psychic  reactions  than  those  conspicuous  organic  reflexes  of  respira- 
tion and  pulse  whose  use  brought  notable  results  years  ago.2  Its 
limitation  to  those  animals  which  possess  this  particular  reflex  does 
not  detract  from  its  value  in  comparative  psychology.  The  use  of 
4  muscle-reading'  as  another  method  has  been  tested  by  Downey,  and 
seems  to  promise  some  new  possibilities  for  the  study  of  the  delicacy 
of  motor  adjustments,  the  limitations  of  motor  expressions,  varying 
impulsiveness  among  individuals,  and  peculiarities  in  the  types  of 
imagery.3  Nakashima  has  shown  the  applicability  of  the  '  direct- 
reaction-method  '  for  a  study  of  affective  processes.4  The  psycho- 
galvanic  reaction,  mentioned  in  our  last  report,  has  received  further 
test  by  Sidis  and  Kalmus.5  They  reached  the  conclusion  "  that  active 

11  Toward  the  Correction  of  Some  Rival  Methods  in  Psychology,'  PSYCH. 
REV.,  Mch.,  1909. 

2  Yerkes  and  Morgulis  :  '  The  Method  of  Pawlow  in  Animal  Psychology,' 
PSYCH.  BUM,.,  Aug.,  1909. 

3 '  Muscle-Reading  :  A  Method  of  Investigating  Involuntary  Movements  and 
Mental  Types,'  PSYCH.  REV.,  July,  1909. 

^Contributions  to  the  Study  of  the  Affective  Processes,'  Amer.  Jour,  of 
Psych.,  Vol.  XV.,  1909,  p.  181. 

6 '  A  Study  of  Galvanometric  Deflections  due  to  Psycho -physiological 
Processes,'  PSYCH.  REV.,  Nov.,  1908,  and  Jan.,  1909. 
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physiological,  sensory  and  emotional  processes,  with  the  exception  of 
pure  ideational  ones,  initiated  in  a  living  organism,  bring  about  elec- 
tromotive forces  with  consequent  galvanometric  deflections."  ^Es- 
thetic experiences  seem  to  have  no  effect.  The  method  of  psycho- 
logical analysis  through  a  study  of  association  reaction-times  has  also 
come  in  for  additional  tests.  Yerkes  and  Berry  devised  four  experi- 
ments chiefly  for  purposes  of  class  demonstration  and  report  this 
method  to  be  a  successful  key  to  the  content  of  consciousness.1  In 
substantial  agreement  with  this  are  the  results  ascertained  by  Henke 
and  Eddy,  who  tested  the  same  method.2  ''Accurate  judgment  is 
reasonably  certain,  in  event  the  situation  is  so  controlled  that  the  diag- 
nosis takes  the  simple  form  of  determining  between  two  possible  alterna- 
tives, the  exact  motive  of  which  is  definitely  known  by  the  experimenter." 
That  4  a  third  party  can  draw  right  conclusions,'  and  that  the  subject's 
knowledge  of  the  method  '  does  not  make  a  correct  diagnosis  impos- 
sible' are  even  more  interesting  criteria  of  the  method.  Seashore 
makes  a  renewed  and  general  call  for  greater  experimental  accuracy, 
especially  in  educational  psychology,  and  specifies  the  scientific  advan- 
tages accruing  through  the  adoption  of  a  *  homogeneous  content  in  the 
measurement  of  continuous  memory  processes '  as  over  against  the  un- 
certainties of  numbers,  poetry,  prose,  and  similar  material.3  Claparede 
has  shown  the  possibility  of  bringing  order  among  the  variety  of 
methods  by  basing  a  classification  on  the  psychological  processes 
involved.4 

The  interest  in  the  physical  conditions  of  consciousness  continues 
to  direct  various  inquiries,  as  in  former  years,  but  without  bringing 
forward  any  centralized  theme  or  striking  results.  With  all  the  physio- 
logical alertness  of  the  present  time,  it  is  rather  remarkable  that  we  do 
not  find  renewed  attacks  upon  the  nature  of  neural  energy.  Whether 
this  is  a  call  for  a  vague  systematic  generalization  of  what  is  already 
known,  or  a  charge  that  physiology  is  quite  content  to  neglect  this 
apparently  important  matter,  may  be  left  for  the  physiologist  to 
answer.  When  the  nature  of  energy  and  its  mode  of  transmission  in 
organisms  are  known,  there  are  doubtless  many  problems  in  normal  and 
abnormal  human  psychology  and  in  comparative  psychology  that  would 

1  *  The  Association  Reaction  Method  of  Mental  Diagnosis,'  Amer.  Journ. 
of  Psych.,  Jan.,  1909. 

2 'Mental  Diagnosis  by  the  Association  Reaction]  Method,'  PSYCH.  REV., 
Nov.,  1909. 

8  PSYCH.  Bui,!,.,  July,  1909. 

4 '  Classification  et  plan  des  me"thodes  psychologiques, '  Arch,  de psych.,  Vol. 
VII.,  July,  1908. 
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find  more  or  less  explanation.  The  theory  of  tropism  is  one  effort  to 
resort  to  physico-chemical  laws  for  an  analysis  of  those  physical  phe- 
nomena that  appear  in  connection  with  various  orders  of  psychic  or- 
ganization. But  this  theory  does  not  seem  elastic  enough  to  incorpo- 
rate within  itself  that  progressive  organization  in  neural  energy  which 
must  be  recognized  as  accounting  for  the  types  of  organisms  and  their 
respective  conscious  experiences.  At  the  Sixth  International  Congress 
of  Psychology  Alrutz  reported  on  '  telekinesis,'  or  the  transference  of 
nervous  into  an  external  expression  of  physical  energy,  which  may 
have  something  of  suggestion  toward  the  general  problem  here  indi- 
cated.1 The  astonishing  republication  of  most  of  the  sixty-five-year 
old  edition  of  Spurzheim's  work  shows  how  completely  our  self-cred- 
ited recent  sciences  of  man  have  failed  in  their  censorship  of  that  which 
is  prejudicial  to  their  own  truths.2  The  possible  brief  historic  importance 
of  phrenology  fails  to  justify  this  new  printing;  and  one  would  miss 
his  cue  to  surmise  that  these  views  offer  something  definite  in  the  ab- 
sence of  that  knowledge  of  the  neural  conditions  of  consciousness 
which  seem  so  greatly  needed  now. 

Most  of  us  probably  think  that  the  psychological  laboratory  has 
fully  justified  its  establishment  and  has  become  a  permanent  equipment 
in  science.  It  has  not,  however,  passed  beyond  the  time  of  miscon- 
ception. Billia  would  have  us  believe  in  a  negative  answer  to  his 
question  :  '  Has  the  Psychological  Laboratory  Proved  Helpful  ?  ' 3  "  A 
psychological  laboratory !  I  do  not  know  what  there  is  in  the  shop,  but 
it  must  be  admitted  that  it  could  not  have  a  droller  sign."  The  name 
is  a  contradiction,  and  should  be  dispensed  with  in  order  that  the 
science  may  become  'truthful.'  That  the  laboratory  intends  to  con- 
tinue '  all  its  good  intentions '  may  be  seen  from  the  continued  supply 
of  introductions  and  text-books.  One  of  the  best  evidences  of  '  prog- 
ress,' particularly  as  based  on  experiments,  is  to  be  found  in  the  many 
changes  and  additions  which  have  led  Titchener's  rather  recent  4  Out- 
line '  to  grow  into  the  two-volume  presentation  of  the  science  for  the 
purposes  of  teaching  the  student.*  The  appearance  of  Myers'  work 
is  a  wholesome  sign  that  experimental  psychology  has  become  a  fixture 
in  England,  where  it  was  so  long  refused  recognition.5  Schulze  has 

1  Ogden,  PSYCH.  BUM,.,  Nov.,  1909,  p.  391. 

2  Phrenology,  or  the  Doctrine  of  the  Mental  Phenomena,  ed.  by  C.  Elder, 
Philadelphia,  1908. 

3  Address,  Int.  Cong,  of  Phil.,  Heidelberg,  1908  ;  trans,  in  Monisf,  July, 
1909. 

*A  Text-Book  of  Psychology,  Part  /.,  New  York,  1909. 
5  A  Text-Book  of  Experimental  Psychology,  London,  1909. 
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provided  an  excellent  description  of  the  methods  and  apparatus  of  the 
laboratory  which  will  serve  appropriate  pedagogical  purposes.1  More 
significant  than  all  these  is  the  fact  of  the  entrance  last  year  of 
Wundt's  Grundziige  upon  the  sixth  edition,  a  tribute  at  once  to  steady 
accretions  to  the  science  and  to  the  commanding  importance  of  this 
work. 

The  long-suspected  importance  of  c  organic '  sensations  is  begin- 
ning to  be  cleared  up  by  definite  knowledge.  Becher,  continuing  the 
work  of  Meumann,  finds  great  individual  differences  in  the  sensibility 
of  the  internal  organs.2  They  are  not  so  sensitive  as  the  skin.  In 
cases  of  sensitivity,  localization  is  fairly  accurate,  the  oesophagus  is 
sensitive  to  warmth,  cold,  pressure,  pain,  and  electrical  stimulation; 
veins  are  sensitive  to  pain,  the  heart,  arteries,  stomach  and  intestines 
seem  to  be  insensitive.  Murray  has  shown  the  difficulty  attending 
efforts  at  differentiating  internal  and  external  sensations,  and  notes 
the  necessity  of  massing  sensations  in  order  to  get  the  qualities. 

The  experimental  attack  upon  attention  has  been  considerably 
advanced  by  the  work  of  Geissler,  who  sought  '  evidence  for  the  pos- 
sibility of  an  adequate  measurement  of  attention  in  terms  of  clearness 
values.'3  His  subjects  readily  recognized  nine  degrees  of  clearness. 
He  found  a  close  parallelism  between  variations  in  degrees  of  attention 
and  the  corresponding  differences  in  the  accuracy  of  work  performed 
at  the  different  levels,  the  work  being  influenced  only  by  the  change 
of  attention.  On  the  other  hand,  introspection  failed  to  estimate  the 
work  as  accurately  as  the  degrees  of  attention.  In  dealing  with  his 
principal  problem  of  the  relation  of  intensity  of  simultaneously  sensed 
tones,  Peterson  has  considerably  enlarged  our  theory  of  normal  audi- 
tory sensations.4  The  psychology  of  skill  has  been  carefully  and 
exhaustively  gone  over  anew  by  Book,5  who  finds  short  periods  of  re- 
tardation of  progress  to  be  due  chiefly  to  lapses  in  spontaneous  atten- 
tion and  effort.  Plateaus  are  not  a  necessity,  and  they  are  not  signifi- 
cant as  periods  of  progress ;  but  the  disappearance  of  bad  habits  and 

1  Aus  der  Werkstatt  der  experimentellen  Psychologic  und  Padagogik, 
Leipzig,  1909. 

2<Ueberdie  Sensibilitat  der  inneren  Organe,'  Zt.  f.  Psych.,  Vol.  XLIX., 
Hft.  5,  1908;  Arch.f.  d.  %es.  Psych.,  Vol.  XII.,  Hft.  3-4,  1909;  cf.  Meumann, 
Ibid.,  Vols.  XIV.  and  XVI.,  1909;  Murray,  '  Organic  Sensations, '  Amer.Journ. 
of Psych.,  July,  1909. 

5  '  The  Measurement  of  Attention,'  Amer.Journ.  of Psych. ,  Oct.,  1909. 

*'  Combination  Tones  and  other  Related  Auditory  Phenomena,' PSYCH. 
REV.,  Mon.  Supp.,  No.  39,  Nov.,  1908. 

61  The  Psychology  of  Skill  with  Special  Reference  to  its  Acquisition  in 
Typewriting,'  University  of  Montana  Publications  in  Psychology,  1908. 
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interfering  associations  is  more  important  for  the  progress  to  become 
well  established. 

The  inordinate  interest  in  memory  is  shown  by  the  great  volume 
of  contributions  in  this  field,  Wundt  going  so  far,  in  a  recent  estimate, 
as  to  say  that  at  least  one  half  of  the  annually  appearing  studies  in 
experimental  psychology  now  belong  to  the  psychology  of  memory.1 
This  mass  of  material  makes  necessary  such  a  monograph  as  that  of 
Offner,  in  which  he  has  well  summarized  the  experimental  work  on 
memory.2  Less  satisfactory  is  the  briefer,  more  popular  summary, 
which  is  less  faithful  to  the  material  at  hand,  prepared  by  Watt.3  In 
his  difficult  study  on  auditory  memory,  in  which  he  endeavored  to 
determine  the  presence,  nature  and  function  of  auditory  imagery, 
Kiihlman  found  this  material  markedly  unstable  and  very  fragmentary. 
The  most  important  factor  in  recall  was  the  motor  processes  in  ini- 
tiating the  sounds.  According  to  Segal,  the  general  theory  of  distinct 
types  of  ideation,  now  so  long  familiar,  is  defective,  and  will  have  to 
be  abandoned,  and  in  its  place  there  will  come  a  quantitative  distinction 
in  order  to  account  for  the  mixed  types  which  most  persons  present. 

The  psychology  of  the  thought  processes,  which  has  been  growing 
apace  in  this  decade,  has  been  greatly  enriched  by  Titchener's  five 
lectures.5  Declining  to  accept  the  older  views  of  imageless  thought, 
and  doubting  the  exhaustiveness  of  the  analyses  that  accept  feelings  of 
relation  as  further  unanalyzable,  he  summarizes  the  work  recently  done 
in  our  laboratories  in  order  to  state  the  present  situation.  "  There 
is  no  need,  as  things  are,  to  swell  the  number  of  mental  elements ;  the 
psychology  of  thought,  so  far  as  we  have  it,  may  be  interpreted  from 
the  sensationalistic  standpoint,  and  so  far  as  we  still  await  it,  may  be 
approached  by  sensationalistic  methods."  And  thus  a  program  is  laid, 
looking  '  to  the  outcome  of  future  experiment.'  Psychology  is  more 
and  more  marking  the  line  of  cleavage  between  itself  on  one  hand  and 
logic  and  theory  of  knowledge  on  the  other.  And  this  resume  of  the 
situation  promises  to  become  focal  for  some  time  to  come.  Washburn 
thinks  to  solve  the  problem  of  the  thought  processes  ;  by  admitting 
that  they  are  not,  for  immediate  introspection,  sensational,  while  yet 

1  Psych.  Studien,  Vol.  V.,  Hft.  1-2,  1909. 

2  Das  Geddchtniss :  die  Ergebnisse  der  experimentellen  Psychologie  und 
ihre  Anwendung  in  Unterricht  und  Erziehung ,  Berlin,  1909. 

3  The  Economy  and  Training  of  Memory,  London,  1909. 

4 'On  the  Analysis  of  Auditory  Memory  Consciousness,'  Amer.  Journ.  of 
Psych.,  April,  1909. 

5  Lectures  on  the  Experimental  Psychology  of  the  Thought-Processes,  New 
York,  1909. 
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holding  that  the  physiological  processes  underlying  them  are  of  the 
ordinary  sensory  type.' l 

By  employing  the  method  of  direct  reaction  to  the  affective  proc- 
esses, Nakashima  has  shown  that  affective  judgments  may  be  and  usu- 
ally are,  as  direct  and  immediate  as  sensory  judgments.2  The  time 
required  for  the  formation  of  the  former  is  longer  than  that  of  the  latter, 
and  the  affective  times  and  their  variability  are  either  absolutely  or 
relatively  of  the  same  order  as  sensory  times  and  their  variability. 
Ribot  inquires  into  the  causes  for  the  poverty  of  the  psychology  of 
pleasure  as  compared  with  the  psychology  of  pain.3  By  studying 
several  cases  of  idiocy,  imbecility,  and  dementia,  and  comparing  these 
with  normal  cases,  Mignard  attempts  to  throw  some  light  on  the  origin 
of  the  feeling  of  pleasure  or  satisfaction.4  The  James-Lange  theory 
and  the  intellectualistic  theory  do  not  account  for  the  feeling  of  delight 
when  experienced  in  the  absence  of  vasomotor  or  of  excessive  intellec- 
tual activity.  Extreme  inactivity  may  lead  to  the  feeling  of  delight. 
The  sense  of  pleasure  originates  in  the  completion  (real  or  imagined) 
of  an  act,  not  in  the  mere  process  of  activity.  A  new  statement  of  the 
physical  theory  of  pain  has  been  given  by  loteyko  and  Stefanowska.5 
Pain  is  produced  by  c  specific  algegonic  substances  generated  at  the 
moment  of  strong  stimulation.'  The  arguments  offered  for  this  theory 
of  the  intoxication  of  the  terminals  of  the  pain  nerves  probably  leaves 
room  for  additional  necessary  support. 

The  fields  of  individual,  genetic,  social  and  educational  psychology 
are  offering  newer  opportunities  for  inquiry,  and  continue  to  receive 
contributions  characterized  by  zeal  both  for  pure  science  and  for  its 
practical  applications.  It  is  in  these  directions,  plus  that  of  abnormal 
psychology,  that  an  applied  psychology  is  struggling  to  organize  itself. 
And  the  recent  years  will  in  future  stand  out  as  representative  of  the 
labors  to  turn  our  science  to  a  practical  account.  On  the  eve  of  the 
larger  psychological  orientation  that  seems  to  be  imminent,  Wundt 
essays  to  point  out  the  dangers  ahead  of  this  quest  for  the  practical.6 

14  The  Physiological  Basis  of  Relational  Processes,'  PSYCH.  BUM,.,  Nov., 
1909. 

1  Loc.  cit.,  and  'Time-relations  of  the  Affective  Processes,'  PSYCH.  REV., 
Sept.,  1909. 

*'  Sur  la  nature  du  plaisir,'  Rev.  Phil.,  Aug.,  1909. 

4 'La  joie  passive  (beatitude)  et  la  the*orie  du  sentiment  agre"able,'/0wr«. 
de  psych,  norm,  etpath.,  Mch.-Apr.,  1909. 

*  Psycho-physiologie  de  la  douleur,  Paris,  1909. 

6  'Ueber  reine  und  angewandte  Psychologic,'  Psych.  Studien,  Vol.  V.,  Hft. 
1-2,  1909. 
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This  premature  search  for  an  applied  psychology  leads  inevitably  to  a 
reinstatement  of  the  old  faculty  psychology.  Witmer,  on  the  other 
hand,  insists  that  4  no  valid  distinction  can  be  made  between  a  pure 
and  an  applied  science/  *  u  The  development  of  an  applied  psychology 
assures  the  future  of  psychology  as  a  pure  science,  for  in  the  final 
analysis  the  progress  of  psychology,  as  of  every  other  science,  will  be 
determined  by  the  value  and  amount  of  its  contributions  to  the  advance- 
ment of  the  human  race."  Binet  and  Simon  have  elaborated  the  de- 
tails of  a  method  of  testing  intelligence,  during  the  growth  of  children, 
which  can  also  be  applied  to  cases  in  mental  pathology.2  A  gradation 
of  tests  is  worked  out  to  suit  the  average  normal  activities  of  each  year 
between  the  ages  of  three  and  thirteen  years  inclusive.  For  each  of 
the  various  years  there  is  a  group  of  tests,  comprising  from  four  to 
eight  items,  and  designed  to  appeal  to  many  diverse  capacities.  While 
1  intelligence  '  must  necessarily  be  a  very  elastic  term  here,  the  general 
plan  is  fundamentally  serviceable.  The  Sterns  have  contributed  new 
material  on  the  earlier  years  of  mental  growth,  gathered  from  obser- 
vations on  their  own  three  children.3  In  giving  a  fresh  resume  of  the 
material  in  animal  and  human  psychology  contributory  to  a  thorough- 
going genetic  theory,  Kirkpatrick  suggests  the  new  word  '  organoses ' 
to  specify  behavior,  or  organic  activity,  both  conscious  and  uncon- 
scious, as  contrasted  with  '  neuroses  '  and  '  psychoses.'4  The  field  of 
social  psychology  seems  less  and  less  likely  to  receive  a  generally  ac- 
cepted demarcation.  McDougall  endeavors  '  to  show  that  the  springs 
of  all  the  complex  activities  that  make  up  the  life  of  societies  must  be 
sought  in  the  instincts  and  in  the  other  primary  tendencies  that  are 
common  to  all  men,  and  are  deeply  rooted  in  the  remote  ancestry  of 
the  race.'5  He  accordingly  employs  the  seven  instincts  of  flight, 
repulsion,  curiosity,  pugnacity,  self-assertion,  self-abasement,  and  the 
parental  function,  and  their  emotional  developments  in  weaving  his  pat- 
terns of  social  organization.  Ross,  on  the  other  hand,  does  not  find  any 
essential  social  factor  in  experience,  or  social  element  in  consciousness.6 
A  social  psychology  can  deal  only  with  *  the  psychic  planes  and  cur- 
rents that  come  into  existence  among  men  in  consequence  of  their  asso- 

1 '  The  Study  and  Treatment  of  Retardation  :  A  Field  of  Applied  Psy- 
chology,' PSYCH.  Buu,.,  April,  1909. 

*'Le  de"veloppement  de  1'  intelligence  chez  les  enfants,'  Annee  Psych., 
XIV.,  1908. 

3  Erinnerung,  Aussage  und  Luge  in  der  ersten  Kindheit,  Leipzig,  1909. 

4  Genetic  Psychology,  New  York,  1909. 

5  An  Introduction  to  Social  Psychology,  London,.  1908. 

8  Social  Psychology :  An  Outline  and  Source  Book,  New  York,  1908. 
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ciation,'  and  is  therefore  not  a  part  of  psychology  at  all,  but  a  branch 
of  sociology.  Thomas  finds  some  psychological  concepts  useful  and 
suggestive  for  the  purposes  of  social  analyses,  but  denies  that  the  social 
process  can  be  reduced  to  any  single  function,  such  as  i  imitation '  or 
4  conflict.' *  Mumford  has  suggestively  shown  how  the  conditions  of 
primitive  life  make  for  personality  and  authority.2  In  the  light  of 
some  tendencies  appearing  in  social  theories,  it  may  ere  long  become 
a  serious  question  whether  any  room  will  be  left  in  which  psychology, 
as  ordinarily  understood,  may  be  permitted  to  stand.  The  encroach- 
ments of  the  physiological  and  the  genetic  from  one  side,  and  the  social 
from  the  other,  may  eventually  eliminate  our  science  of  consciousness 
as  found  in  the  individual. 

By  way  of  contrast,  there  is  a  more  cordial  belief  in  the  significance 
of  psychology  for  the  problems  arising  in  the  region  of  the  more  ideal 
interests  of  aesthetics,  religion,  and  valuation  in  general.  Laurila 
answers  his  question  as  to  the  source  of  aesthetic  impression  by  refer- 
ring to  a  single  origin,  which  he  identifies  as  the  function  of  feeling.3 
In  her  experimental  observations,  Martin  shows  the  presence  of  '  pseudo- 
sensations  '  from  the  *  lower '  senses,  but  adds  that  no  aesthetic  theory 
can  base  itself  on  these  factors  alone.4  Clay  traces  artistic  preferences 
back  to  instincts  necessary  for  survival,  and  regards  art  as  c  the  inter- 
pretation of  environment  by  helping  toward  harmonious  adjustment.'6 
And  the  results  of  recent  aesthetical  studies  have  been  interestingly 
summarized  by  Gordon  for  the  purposes  of  instruction.6  Leuba  has 
made  a  brief  analysis  of  three  types  of  human  behavior,  as  mechanical, 
coercitive,  and  anthropopathic,  and  suggestively  used  them  as  a  basis 
of  a  theory  of  the  origin  and  nature  of  religion.7  The  problem  of 
primitive  development  is  thus  solved  by  maintaining  the  probable 
priority  of  magic  and  the  independence  of  religion  from  magic.  How 
completely  psychological  theory  and  methods  are  coming  to  a  com- 
mand of  elusive  religious  experience  is  rather  convincingly  shown  in 
Cutten's  extensive  summary  of  conclusions  reached  by  many  workers 

1  Source  Book  for  Social  Origins :   Ethnological  Material,  Psychological 
Standpoint,  Classified  and  Annotated  Bibliographies  for  the  Interpretation  of 
Savage  Society,  Chicago,  1909. 

2  The  Origin  of  Leadership,  Chicago,  1909. 

3 '  1st  der  asthetische  Eindruck  aus  einer  oder  mehreren  Quellen  abzuleiten  ?' 
Arch.f.  d.ges.  Psych.,  Vol.  XV.,  Hft.  1-2,  1909. 

"Ueber  asthetische  Synasthesie,'  Zt.f.  Psych.,  Vol.  UII.,  Hft.  i,  1909. 

6  The  Origin  of  the  Sense  of  Beauty,  London,  1908. 

6  Esthetics,  New  York,  1909. 

7 'On  Three  Types  of  Behavior,'  Amer.Joum.  of  Psych.,  Jan.,  1909;  and 
The  Psychological  Origin  and  the  Nature  of  Religion,  Chicago. 
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in  the  field.1  In  her  subtle  analysis  of  prayer,  Strong  crosses  and  re- 
crosses  the  border-line  between  social  and  religious  phenomena,  and 
shows  how  the  one  can  illumine  the  other.2  Prayer  is  a  form  of  the 
imaginative  social  process,  which  contributes  to  the  building  up  of  the 
social  self,  and  involves  the  interaction  of  two  selves  present  in  con- 
sciousness needing  adjustment.  The  outcome  is  the  union  of  the  me 
and  the  alter  in  a  larger  self-hood  in  the  individual.  The  completely 
social  type  of  prayer  exhibits  the  tendency  of  being  either  aesthetic,  as 
resting  in  the  experience  itself,  or  ethical,  as  demanding  a  passage  as 
quickly  as  possible  into  action.  The  wider  region  of  values,  which 
has  of  late  been  extending  problems  for  psychological  analysis,  has 
received  notable  contributions  during  the  year.  With  more  than  a 
scientific  interest  involved,  Miinsterberg  has  given  us  an  augmented 
English  version  of  his  philosophy  of  worth.3  Believing  that  "  the 
psychological  analysis  of  the  different  types  of  worth  feelings,  and  the 
formulation  of  the  laws  of  valuation  based  upon  this  analysis,  give  us 
the  scientific  concepts  with  which  to  interpret  the  concrete  facts  of 
valuation,"  Urban  discovers,  as  he  thinks,  a  strictly  new  problem,  and 
offers  the  new  science  of  '  axiology.'  *  Experiences  of  value,  as  facts, 
and  the  evaluation  of  these  experiences  provide  the  basis  of  description 
and  appreciation  which  must  go  hand  in  hand  in  a  functional  and 
genetic  study  of  worth  objects. 

Comparative  psychology  has  well  entered  the  period  of  its  develop- 
ment where  the  principles  and  methods  of  investigation  find  such  sub- 
stantial agreement  as  to  make  the  present-day  task  almost  wholly  that 
of  learning  at  first  hand  the  facts  of  behavior.  Bohn  is  one  of  those 
who  probably  think  more  of  theoretical  construction  than  of  detailed 
investigation.5  The  method  of  Pawlow,  already  mentioned,  which 
was  at  first  supposed  to  have  more  physiological  and  less  psycholog- 
ical value,  is  now  regarded  as  especially  meritorious  as  a  highly 
specialized  mode  of  observation  in  the  field  to  which  the  type  of  reflex 
necessarily  limits  its  use.  Edinger's  call  to  recognize  more  fully 
the  relations  of  comparative  anatomy  to  comparative  psychology  is 
one  that  should,  and  will  be,  more  heeded  than  in  the  past.*  An 

1  The  Psychological  Phenomena  of  Christianity,  New  York,  1908. 

2  The  Psychology  of  Prayer,  Chicago,  1909. 

8  The  Eternal  Values,  Boston,  1909.  , 

4  Valuation  ;  its  Nature  and  Laws :  Being  an  Introduction  to  the  General 
Theory  of  Value,  London,  1909. 

6  La  naissance  de  V intelligence,  Paris,  1909. 

6 'Die  Beziehung  der  vergleichenden  Anatomic  zur  vergleichenden  Psy- 
chologic,' Bevicht  d.  III.  Kong.  f.  ex  p.  Psych.,  Leipzig,  1909;  see  Journ.  of 
Comp.  Neur.  and  Psych.,  Nov.,  1908. 
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anatomical  knowledge  of  an  animal's  brain  is  a  key  to  the  probable 
mental  functions  it  can  exercise.  And  if  a  structural  basis  is  not 
present,  why  experiment  for  such  functions  as  can  only  be  exercised 
when  the  particular  structure  is  given  ?  In  a  way,  it  is  true  that  this 
view  presupposes  that  the  correlated  work  in  the  two  sciences  has 
already  been  completed.  Forel  proposes  a  special  international  con- 
gress in  order  to  save  mental  therapeutics  from  the  hands  of  the 
charlatan.1  In  separating  psychotherapy  from  psychiatry,  Miinster- 
berg  endeavors  to  bring  forward  *  the  too-long  neglected  psychical 
factor*  as  an  agent  for  influencing  the  welfare  of  the  sick  '  in  a  serious, 
systematic  way '  so  as  '  to  emphasize  the  aspect  of  scientific  psycho- 
logical theory.'2  The  training  of  the  physician  must  now  henceforth 
include  scientific  medicine  and  scientific  psychology.  By  ruling  out 
the  subconscious,  and  making  much  of  the  reenforcing  and  inhibitory 
effects  of  suggestion,  he  brings  the  theme  out  of  the  realm  of  the 
mysterious.  In  his  study  of  mental  make-up  in  functional  psychoses, 
Hoch  has  found  that  4  in  most  cases  of  dementia  praecox  there  are 
peculiarities  in  the  patients  before  the  psychosis  develops.'3  The 
most  significant  of  these  he  found  to  be  what  he  terms  the  4  shut-in 
personality.'  This  type  is  the  most  frequent  in  this  disorder  and  the 
most  clearly  circumscribed.  Diefendorf  and  Dodge  have  devised  a 
new  method  of  registering  and  comparing  eye-movements  in  the  dif- 
ferent forms  of  mental  disorder,  and  studied  the  speed,  reaction-time, 
and  kinds  of  eye-movements.*  Criminal  psychology  is  still  an  open 
chapter  in  the  science,  which  Wulffen  has  tried  to  fill  by  summarily 
bringing  together  all  the  material  now  available  from  the  more  modern 
point  of  view.5 

The  drift  of  interests  in  our  science  continues  to  find  a  fairly 
permanent  quantitative  record  in  the  Psychological  Index*  This 
international  document  shows  the  steady  widening  of  interests  and  the 
certain  ratio  of  increase  in  the  number  of  contributions.  In  the  last 
issue  it  was  found  '  necessary  this  year  to  omit  some  of  the  less  impor- 
tant titles  owing  to  the  increase  in  the  size  of  the  Index.'  Even  under 
this  limitation  the  volume  of  entries  for  1908  grew  to  3,532  titles,  being 

^Journ.  fur  Psych,  und  Neur.,  Vol.  XI.,  Heft  6. 

2  Psychotherapy,  New  York,  1909. 

sjourn.  of  Nerv.  and  Ment.  Disease,  Apr.,  1909. 

*'An  Experimental  Study  of  the  Ocular  Reactions  of  the  Insane  from 
Photographic  Records,'  Brain,  Vol.  XXXI.,  1908. 

6  Psychologie  des  Verbrechens;  Ein  Handbuch  fur  Juristen,  Aertzte,  Pdda- 
gogen  und  Gebildete  alter  Stdnde.  2  vols.,  Lichterfelde,  1908. 

*  The  Psychological  Index,  No.  15,  May,  1909. 
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an  increase  of  more  than  17.5  per  cent,  over  the  record  of  1907.  The 
incorporation  of  '  psychotherapy '  as  a  new  topic  in  this  issue  re- 
flects the  amount  of  active  interest  in  the  medical  application  of 
psychological  principles.  A  comparison  of  the  number  of  contribu- 
tions to  the  literature  made  in  1908  with  that  made  the  preceding  year 
reveals  the  interesting  fact  that  six  of  the  ten  chief  topics  retain  their 
relative  position.  These  are  the  first  four  and  the  last  two,  as  shown 
in  the  accompanying  table.  Anatomy  and  physiology  of  the  nervous 
system  and  general,  cognition,  and  conation  and  movement  have 
respectively  exchanged  places  with  each  other.  This  unusually  steady 
record  for  two  years  may  become  significant.  The  greatest  increase 
in  single  rubrics  belongs  to  general,  genetic,  individual  and  social 
psychology,  and  sleep,  trance  and  pathology.  Notwithstanding  the 
large  total  increase  three  rubrics  show  a  falling  off,  namely,  sensation, 
cognition  and  relations  of  consciousness. 


1907 

1908 

No.  of 
Titles. 

Rubric. 

No.  of 
Titles. 

Rubric. 

641 

Genetic,  individual  and  social 

782 

Genetic,  individual  and  social 

605 

psychology. 
Philosophical  implications  of 

646 

psychology. 
Philosophical  implications   of 

507 

psychology. 
Sleep,  trance  and  pathology. 

616 

psychology. 
Sleep,  trance  and  pathology. 

465 

Sensation. 

461 

Sensation. 

217 

Anatomy  and  physiology  of 
the  nervous  system. 

337 
290 

General. 
Anatomy  and  physiology  of  the 

185 

General. 

nervous  system. 

143 

Cognition. 

189 

Conation  and  movement. 

142 

Conation  and  movement. 

132 

Cognition. 

68 

Conditions    and    relations   of 

49 

Conditions  and  relations  of  con- 

consciousness. 

sciousness. 

24 

Affection. 

30 

Affection. 

2,997 

1  3,532 

As  shown  by  the  instructive  statistics  of  the  number  and  distribution 
of  doctors'  degrees  conferred  by  American  universities,  now  being 
kept  by  Science,1  the  year  was  a  favorable  one  for  psychology.  Out 
of  the  three  hundred  and  eighty-seven  degrees  of  doctor  of  philosophy 
conferred  by  these  institutions  in  1909,  twenty-one  were  bestowed  for 
work  done  in  psychology.  Thirty  universities  gave  degrees  this  year ; 
of  these,  twelve  institutions  conferred  one  or  more  degrees  in  psy- 
chology. It  is  interesting  to  note  also  that  our  science  is  one  of  the 
thirty  subjects  in  which  the  doctorate  may  be  earned.  It  still  ranks 
fourth  in  the  list  of  the  twenty  sciences  recognized  in  this  statistical 

1 '  Doctorates  Conferred  by  American  Universities,'  Science,  Aug.  20,  1909. 
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classification,  and  seems  almost  ready  to  displace  zoology  from  its  rank 
as  third.  The  average  number  of  degrees  conferred  annually  in  psy- 
chology during  the  twelve  years  of  these  records  is  about  fifteen ;  and 
1909  is  noticeably  above  this  general  average. 

One's  national  zeal  need  not  be  unduly  gratified  in  finding  another 
interesting  record  of  progress  in  psychology  in  America.  Cattell's 
observations  indicate  a  rapid  growth  in  the  activity  in  our  laboratories, 
which  were  opened  so  steadily  in  the  last  decade  of  the  last  century.1 
"  In  geology,  zoology,  botany,  anthropology  and  psychology,  there  is 
probably  more  research  work  published  here  than  in  any  other  country 
except  the  German  Empire,  and  the  amount  of  research  work  pub- 
lished is  the  most  tangible,  and  perhaps  the  most  exact,  measure  of 
scientific  activity.  I  have  found  that  in  the  Zeitschrift  fur  Psy- 
chologic there  have  been  more  articles  in  Experimental  Psychology 
reviewed  (selected  as  the  more  important  articles)  from  America  than 
from  the  German-speaking  nations  combined,  and  more  than  ten  times 
as  many  as  from  Great  Britain.  We  have  also,  according  to  the  cri- 
terion of  membership  in  foreign  academies,  the  most  eminent  living 
psychologist." 

The  year  has  not  omitted  some  achievement  in  the  direction  of 
organization  and  publication.  The  University  of  Bonn  is  to  have  a 
psychological  laboratory,  established  by  Kiilpe.  Psychology  is  to  re- 
ceive space  in  the  new  annual,  Die  Philosophic  der  Gegenivart,  edited 
by  Ruge,  which  is  to  present  a  classified  and  annotated  survey  of  cur- 
rent literature,  beginning  with  the  year  1908.  The  contributions  to 
psychological  method  and  material  by  the  Freud  school  have  become 
so  extensive  as  to  lead  to  the  establishment  of  a  Jahrbuch  fur  psycho- 
analytische  und psychopathologische  Forschungen,  edited  by  Bleuler, 
Freud  and  Jung.2  Special  literature  which  has  been  hitherto  too 
widely  scattered  will  probably  be  brought  together  in  the  new  inter- 
national review  Epilepsia,  edited  by  Donath  and  Muskens  in  coopera- 
tion with  an  international  board  of  editors,  which  is  devoted  to  the 
study  of  epilepsy  and  similar  nervous  disorders  from  the  pathological, 
therapeutic,  social  and  legal  points  of  view.  The  list  of  Italian 
journals  has  been  increased  by  the  new  Rivista  di  Filosojia  Neo- 
scholastica,  edited  by  Canella  and  Gemelli,  and  modified  by  the  new 
Rivista  di  Filosojia,  which  combines  the  Rivista  Filosojica  and  the 
Rivista  di  Filosojia  e  Scienze  Affini.  A  special  Monograph  Series 
has  been  begun  by  the  Journal  of  Nervous  and  Mental  Disease. 

1  'American  Scientific  Productivity,'  Science,  Feb.  5,  1909. 

2  First  volume  ;  Leipzig,  1909,  pp.  318. 


PS  YCHOL  O  GICAL  PR  O  GRESS  IN  7909.  1 5 

Those  interests  of  the  science  which  can  be  best  kept  alive  through 
associations  and  their  activities  were  well  provided  for  during  the 
year.  In  addition  to  the  larger  and  smaller,  national  and  local,  gen- 
eral and  special  organizations  which  have  come  to  have  fixed  meet- 
ings, 1909  was  marked  by  the  two- weeks'  Conference  on  Child- 
Welfare  in  July,  at  Clark  University,  the  five-day  Sixth  International 
Congress  of  Psychology  in  August,  at  Geneva,  and  the  two-weeks' 
celebration  of  the  Twentieth  Anniversary  of  Clark  University,  in 
September.  The  first  brought  together  the  movements  and  organiza- 
tions that  deal  with  the  practical  interests  and  the  scientific  study  of 
the  child.1  In  effecting  a  permanent  Conference  on  Child-Welfare 
and  Research,  and  especially  in  the  establishment  of  the  Child-Study 
Institute,  we  have  a  new  efficient  project  for  further  inquiry,  and  a 
future  program  that  is  to  work  out  a  correlation  of  scientific  studies 
and  those  that  advance  the  practical,  physical,  mental,  and  moral 
welfare  of  children.  The  Sixth  Congress  continued  the  work  of  its 
predecessors  more  successfully  by  delimiting  its  contributions  to 
specific  topics,  placed  in  the  hands  of  selected  reporters,  and  propos- 
ing future  work  through  committees  looking  towards  unification  and 
standardization  in  some  fundamental  problems.  If  the  topics  selected 
and  the  order  of  their  discussion  can  be  at  all  representative  of  dominant 
and  difficult  problems  in  the  science  today,  one  finds  the  central  themes 
to  be  as  follows :  the  psychology  of  religion,  the  subconscious,  re- 
tardation of  children,  animal  psychology  (tropism  and  orientation), 
feelings,  perception  of  the  body,  and  method  of  educational  psy- 
chology. Experimental  and  physiological  psychology  seemed  to 
stay  more  in  the  background.  Unification  and  standardization  are 
desired  and  to  be  worked  out  in  the  matters  of  terminology,  colors, 
errors  in  testimony,  and  notation  of  the  ages  of  children.  Uniformity 
in  these  matters  can  be  only  helpful  and  will  not  prevent  continued 
expression  of  individual  initiative  in  further  studies.  Psychology  shared 
with  pedagogy  one  week  at  the  Clark  University  celebration.  The 
status  of  individual  and  experimental  psychology,  psychiatry,  animal 
psychology,  and  anthropology  was  presented  by  Stern,  Titchener, 
Freud  and  Jung,  Jennings  and  Boas. 

In  the  deaths  of  H.  Ebbinghaus,  of  Germany,  V.  Egger,  of 
France,  F.  Paulsen,  of  Germany,  William  T.  Harris,  of  America, 
and  C.  Lombroso,  of  Italy,  the  science  has  this  year  lost  the  services 
of  men  rare  in  their  respective  achievements  for  psychology  as  an 
experimental  pursuit,  as  based  on  introspection,  as  significant  for 

^ee  fourteen  papers,  Fed.  Sent.,  Sept.,  1909. 


1 6  ED  WARD  FRANKLIN  B  UCHNER. 

philosophy,  as  fundamental  for  the  peculiar  interests  of  education,  and 
as  interpretative  of  the  criminal  type  of  mind.  The  work  of  Ebbing- 
haus  in  fixing  new  stakes  in  the  field  of  psychology  as  an  independent 
science,  based  on  experienced  and  observable  facts  is  peculiarly  notable. 
In  1885  appeared  his  classic,  experimental  treatment  of  memory,  the 
first  advance  upon  the  activities  more  complex  than  the  sensory-motor 
processes.  In  1890  he  was  one  of  the  founders  of  the  Zeitschrift  fur 
Psychologic  und  Physiologic  der  Sinnesorgane .  In  less  than  nine- 
teen years,  the  Zeitschrift  fur  Psychologic  (more  recently  issued 
alone)  completed  fifty-one  volumes  —  a  monument  to  him  as  well  as 
to  the  unprecedented  growth  of  the  science  through  the  application  of 
experimental  methods.  His  Abriss  dcr  Psychologic  is  a  model 
of  scientific  brevity.1 

translated  and  edited  as  a  text-book  by  Meyer,  Boston,  1908. 


RELEARNING  A  SKILLFUL  ACT:    AN   EXPERIMENTAL 
STUDY  IN  NEURO-MUSCULAR  MEMORY. 

BY  EDGAR  JAMBS  SWIFT, 
Washington  University,  St.  Louis. 

The  following  investigation  shows  the  length  of  time  required  to 
regain  the  skill  previously  acquired  in  tossing  two  balls  with  one  hand, 
one  ball  being  caught  and  thrown  while  the  other  was  in  the  air.  The 
original  investigation  in  which  the  skill  was  first  gained  was  finished 
December  n,  1902.  Five  succeeding  monthly  tests  of  the  effect  of 
the  intermission  of  practice  ended  May  21,  1903,  and  one  memory 
test  was  made  on  September  13,  1904.  The  memory  test  with  which 
this  paper  deals  began  December  28,  1908.  With  the  exception  of  the 
five  monthly  tests  of  the  effect  of  the  intermission  of  practice  and  the 
one  memory  test  which  are  referred  to  above,  the  subject  has  had  no 
practice  whatever  since  the  first  investigation  was  completed  in  1902. 
Six  years  and  seventeen  days  had  therefore  passed  since  the  conclusion 
of  the  series  of  experiments  by  which  the  skill  was  first  acquired. 
The  memory  test1  of  1904,  one  year  and  two  hundred  and  seventy- 
five  days  after  the  close  of  the  learning  series,  showed  no  loss  of  skill. 
The  result  of  the  present  test  is  shown  in  the  accompanying  curves. 
The  curve  of  the  first  investigation  of  the  learning  process,  made  in 
1902,  is  seen  on  the  right  while  that  of  the  present  memory  test  is 
shown  on  the  left. 

The  memory  test  consisted  as  before  of  ten  trials,  and  the  same 
balls  were  used  as  in  the  previous  experiments.  The  curve  shows 
that  much  of  the  acquired  skill  had  been  lost,  but  the  process  of  re- 
learning  was  rapid.  There  were  only  two  days  of  delay  in  the  other- 
wise continuous  progress.  It  was  noticeable  that  '  collisions,'  which 
were  among  the  chief  obstacles  in  the  first  practice  days,  six  years 
and  seventeen  days  before,  occurred  only  twice  in  this  series,  except 
during  the  two  days  of  delay  in  progress,  when  they  were  frequent. 
Since  on  the  first  of  these  two  days  the  subject  was  not  feeling  as  well 
as  usual  the  effect  of  physical  indisposition  upon  motor  efficiency  is 
obvious.  Eleven  days  were  required  to  regain  the  skill  which  in  the 
earlier  work  had  required  forty-two  days  of  practice.  At  the  conclu- 

lAm.Journ.  Psych.,  Vol.  XVI.,  1905,  p.  131. 
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sion  of  this  test  the  subject  had  attained  a  skill  of  sixteen  hundred 
catches  in  ten  misses,  against  ten  hundred  and  fifty-one  of  the  earlier 
work.  That  he  actually  had  more  skill  than  at  the  end  of  the  practice 
of  the  first  investigation  was  also  indicated  by  the  feeling  of  greater 
ease  in  making  the  score.  Except  for  fatigue,  it  seemed  as  though  he 
could  continue  indefinitely  without  missing.  The  former  methods  of 
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avoiding  collisions,  and  of  handling  the  balls,  were  adopted  immedi- 
ately and  involuntarily.  The  chief  difficulty  was  in  readapting  the 
smaller  muscles  to  the  work.  This  readaption  is  quite  as  much  a 
neural  as  a  muscular  matter. 
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Since  the  earlier  investigation  of  the  writer  on  the  effect  of  right 
hand  practice  on  the  skill  of  the  left  hand  showed  that  ball-tossing  is 
hardly  less  a  matter  of  nerve  centers  than  of  the  muscles,  these  results, 
taken  in  connection  with  the  former  memory  test,1  would  seem  to  indi- 
cate a  saving  of  time  and  effort  by  occasional  and  somewhat  prolonged 
intermissions  in  the  work  upon  a  topic  of  study,  at  least  after  a  certain 
proficiency  has  been  gained.  The  length  of  time  which  may  profit- 
ably intervene  will  vary  no  doubt  with  different  kinds  of  subject  matter 
and  with  the  age  of  the  pupil,  but  evidently  the  mind  continues  its 
activity,  for  a  time,  in  the  furtherance  of  a  learning  process  after  prac- 
tice and  study  have  ceased.  The  most  advantageous  number  of  recita- 
tions or  lectures  per  week  in  a  given  subject  of  study  should  also  be 
investigated  in  this  connection. 

lLoc.cit. 


A  DEMONSTRATION  OF  THE  TRIAL  AND  ERROR 
METHOD  OF  LEARNING. 

BY  DANIEL  STARCH,  PH.D., 
University  of  Wisconsin. 

Learning  by  trial  and  error  is  undoubtedly  the  most  fundamental 
method  by  which  the  child  acquires  motor  control.  The  two  other 
methods  of  learning,1  by  imitation  and  by  understanding  or  ideational 
control,  are  chiefly  supplementary  to  this  primary  method.  Its  im- 
portance is  too  well  known  to  require  further  comment. 

The  object  of  this  paper  is  to  describe  what  has  proved  to  be  a 
convenient  laboratory  experiment  for  demonstrating  the  trial  and  error 
method  of  learning  and  also  to  present  some  typical  results  obtained 
thereby. 

The  experiment  consisted  of  tracing  the  outline  of  a  six-pointed 
star  as  seen  in  a  mirror.  This  activity  is  particularly  well  adapted  for 
demonstrating  trial  and  error  because  it  involves  the  establishment  of 
new  coordinations  between  motor  and  perceptual  processes.  The 
experiment  can  also  at  the  same  time  be  used  to  illustrate  cross- 
education. 

The  use  of  the  star  pattern  has  several  advantages  over  other  out- 
lines that  might  be  used,  as  for  example,  the  irregular  maze.  First, 
it  requires  frequent  change  in  the  direction  of  movement,  which 
insures  sufficient  difficulty  and  variety  of  action.  Second,  the  different 
sections  of  the  outline  are  of  equal  length,  which  furnishes  regularity. 
Third,  the  outline  is  of  sufficient  length  to  be  reasonably  difficult  and 
yet  not  cause  noticeable  fatigue.  The  pattern  used  was  three  and  one 
half  inches  in  diameter  across  the  extremes  of  the  points. 

The  experiment  as  performed  by  the  students  is   as  follows  : 2 

1  Mentioned  for  example  by  Kirkpatrick  in  Fundamentals  of  Child  Study  ^ 
p.  83. 

2  A  simple  and  convenient  wooden  frame  used  in  the  experiment  for  holding 
the  mirror  and  writing  material  and  shielding  the  hand  from  direct  view  was 
devised  by  Prof.  W.  F.  Dearborn.     It  consists  essentially  of  a  horizontal  base 
18  X  18  inches  on  which  the  writing  material  is  placed.     At  the  middle  of  one 
edge  is  an  upright  for  holding  the  mirror.     Eight  inches  above  the  base  and 
parallel  with  it  is  a  light  wooden  board  supported  at  the  sides  to  serve  as  a 
shield. 
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(0)  Tracing  one  half  of  one  outline  with  the  left  hand,  (b)  Tracing 
ten  complete  outlines  with  the  right  hand,  (c)  Tracing  another  half 
with  the  left  hand.  The  results  are  then  tabulated  to  show  the  exact 
time  and  number  of  errors  of  each  tracing.  The  two  tracings  made 
with  the  left  hand  serve  to  illustrate  the  effect  of  practice  with  the 
right  hand  upon  the  left  hand.  Only  half  of  the  outline  was  traced  in 
order  not  to  gain  too  much  practice  with  the  left  hand. 

The  first  attempts  demonstrate  in  a  convincing  way  the  trial  and 
error  procedure.  It  is  brought  out  particularly  well  by  the  several 
difficult  places  encountered.  A  typical  illustration  is  given  in  Fig.  i. 
In  those  situations  an  effort  to  reason  out  the  direction  of  movement  is 
of  little  or  no  help.  Apparently  the  only  way  to  reach  the  line  is  to 
keep  on  trying  until  one  succeeds. 


FIG.  i. 

Fig.  2  presents  a  typical  curve  of  acquiring  the  coordinations  in 
the  star  tracings.  It  represents  one  hundred  records  made  by  the 
writer  with  the  right  hand  at  the  rate  of  one  a  day  on  consecutive  days 
without  interruption  except  between  the  fortieth  and  forty-first  records 
(one  day)  and  between  the  forty-sixth  and  forty-seventh  records  (two 
days).  The  upper  curve  is  the  time  curve  and  the  lower  one  is  the 
error  curve. 

The  two  curves  represent  the  usual  course  of  learning  in  that  they 
indicate  very  rapid  improvement  at  first  followed  by  slower  progress 
later.  This  rapid  improvement  extends  in  the  error  curve  over  the 
first  seven  records,  while  in  the  time  curve  it  extends  over  the  first 
twenty  records.  In  this  connection  it  is  of  interest  to  observe  that  the 
improvement  in  time  and  errors  aside  from  the  first  seven  or  eight 
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records  is  at  no  time  parallel.  Either  the  error  curve  improves  rapidly 
and  the  time  curve  remains  stationary,  or  vice  versa.  The  error  curve 
shows  a  gradual  lowering  after  the  first  rapid  drop  until  about  the 
fiftieth  record.  This  is  accompanied  in  the  time  curve  by  the  first 
rapid  drop  and  then  a  continuous  standstill  and  even  loss  until  about 
the  fiftieth  record.  After  that  the  error  curve  has  reached  its  dead 
level  and  the  time  curve  again  shows  a  gradual  improvement  until 
about  the  ninetieth  record  when  both  seem  to  have  reached  their  limits. 
The  implication  seems  to  be  that  the  plateaus  during  which  there 
is  little  or  no  improvement  are  an  indication  of  more  rapid  develop- 
ment in  some  other  aspect  of  the  learning  process  which  is  not 
measured  by  that  particular  curve.  It  seems  therefore  important  in 
studies  of  learning  to  obtain  as  many  different  means  of  measuring 
progress  of  learning  as  possible. 


FIG.  2. 

The  effect  of  practice  with  the  right  hand  upon  the  left  hand  is 
very  considerable.  One  tracing  was  made  with  the  left  hand  before 
and  one  after  the  practice  represented  in  Fig.  2.  The  improvement 
with  the  right  hand  from  the  first  to  the  last  record  was  84  per  cent, 
in  time  and  92  per  cent,  in  errors,  average 88  percent.  The  improve- 
ment of  the  record  made  after  compared  with  the  one  made  before  the 
right  hand  practice  was  85  per  cent,  in  time  and  81  percent,  in  errors. 
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average  83  per  cent.  Another  subject  who  made  fifty  tracings  with 
the  right  hand  showed  an  improvement  of  82  per  cent.,  and  in  the 
before  and  after  tracings  with  the  left  hand  68  per  cent.  Ten  labora- 
tory students  who  made  ten  records  each  with  the  right  hand  improved 
on  the  average  53  per  cent.  In  the  before  and  after  records,  tracing 
with  the  left  hand  half  of  one  outline  each  time,  the  average  improve- 
ment was  49  per  cent.  Taking  these  results  together  they  show  that 
the  left  hand  profits  to  the  extent  of  90  per  cent,  of  the  gain  made  by 
the  right  hand.  From  this  however  a  small  amount  must  be  subtracted 
which  is  due  to  the  practice  derived  from  the  first  left  hand  tracing. 

This  experiment  thus  has  several  commendable  points  as  a  labora- 
tory exercise.  It  is  simple  and  convenient,  it  satisfactorily  demon- 
strates cross-education  and  the  trial  and  error  method,  and  its  results 
are  definitely  measurable.  It  could  also  be  used  advantageously  to  .in- 
vestigate several  problems  in  the  psychology  of  learning,  in  particular, 
the  genetic  development  of  muscular  coordination,  comparing  children 
with  adults,  adaptation  in  acquiring  a  new  motor  habit,  cross-educa- 
tion, transference  of  training,  and  the  effect  of  different  intervals  be- 
tween records  upon  the  rate  of  improvement. 


PSYCHOLOGICAL  LITERATURE. 

AESTHETICS. 

Beitrage  zur  experimcntellen  Aesthetik.     LEONHARD  WL.  LEGOW- 

SKI.     Archivf.  d.  Ges.  Psychol.,  1908,  XII.,  236-311. 

The  object  of  the  experiments  recorded  in  this  article  is  to  deter- 
mine what  psychological  factors  enter  into  judgments  concerning  the 
esthetic  value  of  simple  geometrical  figures,  such  as  squares,  triangles, 
arcs,  etc.  The  paper  is  divided  into  three  chapters.  Chapter  I.  dis- 
cusses the  serial  method  as  used  by  the  author  and  the  results  and 
laws  obtained  from  the  experiments ;  Chapter  II.  compares  the  results 
obtained  by  the  use  of  the  serial  method  and  those  secured  by  using  the 
method  of  ;  combination  and  comparison  in  pairs.'  Chapter  III.  is 
devoted  to  a  description  of  the  apparatus  used  by  the  author  and 
contemporary  investigators  in  the  determination  of  the  cause  of  pleas- 
antness in  figures  which  are  bilaterally  symmetrical,  with  compari- 
son of  the  results  obtained  and  the  theories  involved. 

The  method  used  in  the  first  set  of  experiments  is  a  modification 
of  Professor  Kiilpe's  «  Reihenmethode '  and  was  designed  to  facilitate 
the  judging  of  the  affective  states  of  the  subjects  during  the  experi- 
ments. The  modification  consists  in  presenting  the  figures  prear- 
ranged (instead  of  indiscriminately)  according  to  a  mathematical  or 
physical  series  and  requiring  a  recombination  into  an  esthetic  series, 
with  the  most  pleasing  and  the  least  pleasing  figures  forming  the 
extremes.  The  tables  show  that  in  the  conversion  of  the  mathematical 
series  (tf.  ^.,  a  series  of  triangles  presented  arranged  according  to 
their  altitudes)  into  the  esthetic  series,  the  original  order  has  taken  a 
decidedly  different  configuration.  The  average  time  required  for  this 
rearrangement  was  only  three  minutes. 

An  attempt  was  made  to  determine  the  importance  of  associated 
ideas  as  compared  with  the  immediate  or  direct  impression.  The 
subject  was  instructed  to  form  his  esthetic  series  according  to  the  im- 
mediate impression  made  on  him  directly  upon  presentation  of  the 
mathematical  series  and  he  was  then  asked  whether  associated  ideas 
had  had  any  influence  in  the  formation  of  the  esthetic  series.  In  about 
one  half  the  judgments  associated  ideas  could  not  be  eliminated,  the 
resultant  series  being  a  compromise  between  the  two  factors.  It  was 
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found  that  both  the  relative  and  the  direct  factors  play  an  important 
part  in  the  formation  of  esthetic  values. 

The  experimental  results  show  relatively  constant  agreement  as  to 
which  was  considered  the  most  pleasing  figure,  but  even  so  simple  a 
figure  as  the  triangle  has  in  it  several  elements  which  may  give  rise  to 
a  special  viewpoint.  The  author  formulates  the  law  derived  from 
these  experiments  in  the  words,  "  In  general,  simplicity  and  ease  of 
perception,  symmetry  and  regularity  are  the  most  important  character- 
istics which  influence  the  esthetic  judgment  of  simple  geometrical 
figures."  The  author  believes  this  is  due  to  the  fact  that  psychical 
analysis  is  easier. 

Chapter  II.  is  devoted  to  a  discussion  of  a  set  of  experiments  in 
which  the  author  compares  the  results  obtained  by  his  serial  method 
with  those  from  the  method  of  presenting  the  figures  in  pairs.  The 
results  from  this  latter  method  do  not  vary  essentially  from  those  ob- 
tained by  the  serial  method  except  in  that  the  judgments  were  less 
definitely  made.  This  the  author  attributes  to  the  fact  that  when  two 
figures  are  very  similar  it  is  more  difficult  to  choose  the  more  pleasing 
figure,  and  when  they  are  very  dissimilar  there  is  a  strong  tendency  to 
image  a  third  figure  which  is  more  pleasing  than  either  of  the  pre- 
sented figures.  The  differences  in  the  time  required  by  the  two 
methods  was  very  marked  (one  hour  as  compared  with  three  minutes 
by  the  serial  method).  This  is  likely  to  lead  to  disturbing  secondary 
causes  (fatigue,  declining  interest,  taciturnity)  which  undoubtedly 
influence  the  judgments  of  the  subjects. 

The  esthetic  reaction  method  of  Haines  and  Davies  was  not  found 
very  satisfactory  by  the  author.  Since  the  figures  were  singly  pre- 
sented, the  presented  figure  was  always  compared  with  the  preceding 
figure  and  thus  no  esthetic  series  could  be  formed.  It  is  also  quite 
likely  that  the  tactual  and  kinesthetic  sensations  resulting  from  the 
motor  reactions  might  act  as  a  disturbing  element. 

Chapter  III.  deals  with  the  formation  of  the  most  pleasing  bilateral 
relations,  proportions  and  arrangements  in  which  simple  geometrical 
figures  (both  black  and  in  colors)  can  be  arranged  on  a  background. 
The  results  of  Professor  Pierce  and  Professor  Puffer  in  investigations 
along  similar  lines  are  compared.  Pierce  concludes  that  the  cause  of 
pleasantness  when  figures  are  bilaterally  arranged  around  a  center  may 
be  found  in  the  symmetry  of  the  eye  movements.  Professor  Puffer 
concludes  that  pleasantness  is  due  to  an  equal  distribution  of  attention 
to  each  side  of  the  bilateral  figure.  The  author  maintains  that  if  this 
is  true  we  might  find  any  figure  pleasing  provided  the  attention  is 
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properly  distributed.  Professor  Legowski  does  not  think  it  necessary 
that  the  pleasantness  of  a  combination  of  figures,  or  a  single  figure, 
be  referred  to  physiological  or  subjective  states.  He  believes  the 
cause  of  the  pleasantness  should  be  sought  in  the  characteristics  of 
the  figures  themselves.  From  an  analysis  of  the  most  pleasing  figures 
(bilateral)  the  author  again  finds  simple  arithmetical  proportions  (1:2, 
2:3,  3:4,  4:5)  and  he  concludes  that  regularity  is  the  cause  of  the 
pleasantness.  The  results  from  using  colored  figures  did  not  materially 
affect  the  final  results. 

A.  P.  WEISS. 
UNIVERSITY  OF  MISSOURI. 

The   Power   of  Music.     HALBERT    HAINS    BRITAN.     Journal   of 
Philos.,  Psychol.  and  Sci.  Methods,  1908,  V.,  352-357. 

This  article  is  concerned  with  those  factors  which  have  given  to 
music  such  a  wide  distribution  under  differences  of  race,  natural  intel- 
ligence and  education,  and  with  those  factors  to  which  it  owes  its 
power  to  stimulate  the  emotions  to  a  greater  extent  than  any  of  the 
other  arts.  Considerable  emphasis  is  placed  on  the  biological  signifi- 
cance of  sound  and  its  efficiency  as  a  means  for  communicating  the 
most  striking  differences  of  mental  coloring.  One  of  the  causes  of 
this  peculiar  power  is  the  susceptibility  to  rhythmical  stimulation  which 
had  its  origin  in  metabolism  and  purely  physiological  changes  but 
subsequently  became  inherent  in  the  functional  activity  of  the  nervous 
system,  thus  giving  it  the  force  and  clamant  strength  of  instinctive 
activity.  In  the  translation  of  the  sensuous  factor  into  the  more  sub- 
jective elements  and  symbolism  of  music,  the  variety  and  dynamic 
character  of  its  stimuli  give  it  an  advantage  over  the  other  arts  which 
is  most  nearly  approximated  by  literature  as  exemplified  in  the  drama 
and  the  novel.  In  painting,  power  and  energy  are  inferential  —  the 
mode  of  representation  is  static  and  of  such  a  nature  as  to  exclude  that 
characteristic  which  the  author  calls  <  harmonic  progression.' 

A.  P.  WEISS. 

ETHICS. 
The   Objectivity  of  the  Moral  Judgment.     F.  C.  SHARP.     Philos. 

Review,  1908,  XVII.,  249-271. 

In  order  to  establish  objectivity  in  morals,  Professor  Sharp  answers 
the  questions:  (i)  Is  objectivity  a  fact?  (2)  What  is  the  content  of 
the  objective  standard  ?  The  answer  to  the  first  question  is  in  the 
affirmative,  because  the  author  holds  that  every  moral  judgment  can  be 
shown  to  make  certain  claims  whose  validity  can  be  determined  by  an 
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appeal  to  the  facts.  The  answer  to  the  second  question  is  reached  by 
an  examination  of  the  validity  of  the  arguments  which  have  been  pre- 
sented in  support  of  a  number  of  different  ethical  standards. 

The  author  reaches  the  conclusion  that  whenever  malevolence, 
esthetic  considerations,  or  unreasoned  antipathy  enter  into  a  moral 
judgment,  no  consistent  principle  can  be  formulated.  In  the  '  eudae- 
monistic'  standard,  the  objective  form  of  which  is,  'Choose  always 
the  greater  good,'  Professor  Sharp  believes  he  has  found  a  guide  to 
conduct  which  can  be  modified  so  as  to  show  how  great  the  amount 
of  service  is  that  one  person  owes  another.  Error  in  making  moral 
judgments  arises  most  frequently  from  our  tendency  to  put  ourselves 
in  the  place  of  the  agent  instead  of  that  of  the  impartial  spectator. 

From  a  consideration  of  the  facts  connected  with  the  making  of 
moral  judgments  the  author  derives  his  own  standard,  which  is  ex- 
pressed in  the  words,  "  Right  is  that  which  we  approve  of  everyone's 
doing  under  the  conditions."  In  foreseeing  a  possible  objection  to  the 
variable  and  accidental  nature  of  this  standard,  Professor  Sharp  refers 
the  problem  to  metaphysics.  Ethics  as  such  is  unable  to  reach  a  more 
satisfactory  standard.  The  place  of  man  in  the  universe  and  the  rela- 
tion of  his  moral  and  other  ideals  to  ultimate  reality  can  be  determined 
only  by  a  spiritualistic  metaphysics. 

A.  P.  WEISS. 

SPACE  CONCEPTION. 

Space  and  Mathematical  Reasoning.     L.  J.  RUSSELL.     Mind,  1908, 

XIII.,  321-349. 

Mr.  Russell  states  that  the  object  of  his  paper  is  'to  develop  a 
view  of  space  on  the  analogy  of  that  of  number.'  He  says  that  '  space  ' 
and  '  number '  are  alike  in  that  both  are  '  abstractions ' ;  both  are 
'  forms '  existing  only  as  they  give  '  meaning  to  the  matter  of  experi- 
ence.' According  to  Mr.  Russell,  '  space '  is  an  '  a  priori  intuition  of 
the  mind,'  The  "view  of  space  ultimately  come  to  will  be  found  to 
be  a  modification  of  Kant's  view  "  (p.  321). 

"Beginning  with  a  simple  conception  of  space  we  gradually 
go  on  to  add  elements,  etc. "(p.  329),  till  the  concept  is  complete. 
Continuing,  approvingly  interpreting  Kant,  he  says  "for  us  to  tell 
with  any  certainty  which  is  the  geometry  of  actual  space,  we  must 
have  an  a  priori  intuition  of  space"  (p.  330).  u  Measurements  tell 
us  nothing  about  space  itself.  They  only  tell  us  about  relations  of 
bodies  in  space  to  one  another"  (p.  336).  The  different  geometries 
do  not  give  hypotheses  as  to  the  nature  of  space  but  are  '  constructs  in 


28  LANGUAGE. 

space.'     u  When  we  want  space,  it  puts  us  off  with  a  spatial   deter- 
mination" (p.  337). 

I  take  it  that  these  views  are  sufficient  to  classify  Mr.  Russell,  and 
that  adverse  criticism  would  be  simply  crying  out  the  obvious. 

But  in  the  interests  of  accuracy  the  author's  treatment  of  Bertrand 
Russell  is  open  to  severe  criticism.  He  quotes  Bertrand  Russell  as 
saying,  "  *  The  propositions  of  Euclid  involve  a  great  number  of 
assumptions  which  are  incorporated  into  the  proofs,' "  he  then  goes 
on  to  say  himself,  "  Hence  the  reasoning  is  unsound,  involving,  as  it 
does,  unexamined  assumptions"  (p.  328).  What  Bertrand  Russell 
does  say  is,  u  But  enough  has  been  said  to  show  that  Euclid  is  not 
faultless,  and  that  his  explicit  axioms  are  very  insufficient "  ( The 
Principles  of  Mathematics,  p.  407). 

Besides  misquotation  and  illogical  deductions,  how  completely 
our  author  misinterprets  Bertrand  Russell  is  shown  by  the  following 
paragraph : 

%k  But  there  is  still  Mr.  Russell's  theory  of  Mathematics  to  deal 
with.  For  it  asserts  that  final  definitions  can  be  given  of  the  various 
elements  used  in  Mathematics,  and  that  there  is  no  need  to  do  any 
more  than  work  with  these  elements,  using  the  principles  of  deduction. 
This  then  constitutes  a  direct  denial  of  our  assertion  that  the  defini- 
tions of  Mathematics  cannot  be  made  final,  and  that  Transcendental 
Logic  must  be  used"  (p.  330). 

Bertrand  Russell  does  not  pretend  to  define  '  all  the  various  ele- 
ments used  in  mathematics.'  But  he  does  say,  "all  the  entities  that 
occur  in  mathematics  can  be  defined  in  terms  of  those  that  occur  in 
the  above  twenty  premises,"  and  this  under  the  chapter  headed  '  The 
Indefinables  of  Mathematics.' 

Either  Mr.  L.  J.  Russell  is  completely  ignorant  of  the  modern 
theories  of  number,  conceptions  of  order,  etc.,  or  else  he  has  most 
carefully  concealed  his  knowledge. 

L.  E.  EMERSON. 

UNIVERSITY  OF  MICHIGAN. 

LANGUAGE. 

L'ensemble  de  la  psychologic  linguistique.     R.  DE  LA  GRASSERIE. 

Revue  philosophique,  1908,  LXV.,  225-255. 

Ideology  is  the  term  which  the  author  proposes  to  cover  the  psy- 
chology of  language  in  its  broadest  lines.  Such  a  science  would  treat 
of  phonetics  and  the  principles  of  accent;  of  the  natural  history  of 
terms  and  the  significance  of  words,  as  well  as  of  the  general  mor- 
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phology  of  language,  or  syntax.  Dominant  categories  under  which 
linguistic  psychology  must  work  are  those  of  the  contrast  between  (i) 
concrete  and  abstract,  (2)  subjective  and  objective,  (3)  material  and 
immaterial,  (4)  development  or  unfolding  and  growth  or  enfolding,  (5) 
condensation  and  dispersion  of  thought,  (6)  formalism  and  non-for- 
malism, (7)  phenomenon  and  noumenon. 

Unfortunately  only  a  few  of  these  categories  are  worked  out  at  all 
in  the  article  and  some  of  the  more  puzzling  titles  receive  no  further 
treatment  after  their  first  mention.  The  distinction  between  concrete 
and  abstract  is  illustrated  by  several  instances  of  the  inability  of  primi- 
tive races  to  find  expressons  for  anything  not  particular.  The  dis- 
tinction between  the  material  and  the  immaterial  rests  at  bottom  upon 
the  same  shortcoming  of  the  primitive  mind,  but  if  the  author  is 
fully  aware  of  this,  he  fails  to  hold  faithfully  to  his  own  insight  when 
he  attributes  the  loss  of  Latin  inflections  in  the  transition  to  French  to 
the  inability  of  an  uncivilized  people  to  maintain  such  an  elaborate 
grammatical  machinery.  The  doctrine  that  the  earliest  languages  tend 
to  enrich  single  words  with  elaborate  particular  meanings  properly  in- 
volves the  further  point  that  in  the  growth  of  language  these  stigmata 
are  lost  and  each  term  becomes  more  and  more  able  to  stand  without 
change  in  any  context.  The  proposed  science  of  ideology  would  be  a 
psychology  of  groups ;  and  of  products  rather  than  processes. 

WARNER  BROWN. 
UNIVERSITY  OF  CALIFORNIA. 

Langage   et    Pensee.      ALFRED    BINET    and    TH.    SIMON.      Annee 

psychologique,  1908,  XIV.,  284-339. 

The  mind  of  the  imbecile  is  that  of  a  child  fixed  once  and  for  all 
at  a  certain  stage  of  development.  The  study  of  such  minds  offers  a 
new  field  for  genetic  psychology,  freed  from  many  of  the  embarrass- 
ments that  beset  its  usual  methods,  for  the  imbecile  can  be  examined 
as  to  his  intellectual  acquisitions,  while  his  acquisitiveness,  as  compared 
with  that  of  the  normal  child,  is  nil.  Moreover,  the  changelessness 
of  the  imbecile  mind  makes  possible  a  thorough  experimental  explora- 
tion lasting  as  long  a  time  as  one  pleases. 

The  advantages  of  this  newly  proposed  method  are  demonstrated 
by  its  application  to  the  genesis  of  language  and  the  relation  of  lan- 
guage and  imagery  to  the  nature  of  thought.  Now  that  4  imageless 
thought '  has  become  a  familiar  phrase  we  ought  not  to  balk  at  '  word- 
less thought.'  Images,  words,  acts,  are  only  the  functioning  or  out- 
ward manifestation  of  thought,  which  is  itself,  according  to  the  authors, 
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a  variety  of  feeling.  Since  language  appears  at  a  very  early  age  in 
man,  and  since  a  speaking  imbecile  is  a  very  short  step  in  intelligence 
above  a  mute  idiot,  while  there  are  abundant  evidences  that  compre- 
hension of  language  precedes  speech,  the  latter  is  not  so  important  a 
sign  of  intellectual  standing  as  it  is  sometimes  taken  for.  Thought 
independent  from  language  at  different  intellectual  stages  is  shown  in 
three  strong  clinical  pictures;  one  of  an  imbecile  using  only  a  dozen 
words;  another  of  an  aphasic ;  and  a  third  of  an  imbecile  possessing 
a  considerable  vocabulary,  but  who  evidently  '  thought  more  than  he 
said.'  The  conclusion  does  not  do  justice  to  other  abnormal  types 
which  share  with  normal  children  the  impulsive  tendency  to  say  more 
than  they  think,  but  it  marks  one  more  step  beyond  the  '  faculty 
psychology '  of  thought,  feeling  and  action,  and  it  rests  on  a  new  and 
important  method  which  must  be  taken  account  of  in  the  future. 

WARNER  BROWN. 

COMPARATIVE  PSYCHOLOGY. 

The  Daily  Life  of  Amoeba  Proteus.     DAVID  GIBBS.     Amer.  Jour- 
nal of  Psychol.,  1908,  XVI.,  232-241. 

A  rather  detailed  account  of  the  activities  of  several  amoebae, 
during  six  days  and  five  nights.  A  curve  shows  the  differences  in  the 
degrees  of  activity  of  an  amoeba,  during  the  entire  time  it  was  ob- 
served. Other  curves  show  that  the  amoeba  is  less  active  in  a  field 
of  abundant  food  supply,  than  in  a  field  where  the  food  supply  is  lim- 
ited. There  are  still  other  curves,  which  show  the  exact  amount,  and 
the  direction  of  movement  of  several  different  amoebae  during  several 
days.  Drawings  show  an  amoeba  in  pursuit  of  paramcecium.  It  was 
found  that  amoebae  exhibit  choice  in  food,  e.  g.  some  of  them  would 
leave  algae  to  pursue  ciliates.  Special  care  was  required  to  keep  the 
amoebae  under  normal  conditions,  and  still  allow  of  their  being 
observed  under  the  microscope. 

The  observations  show  that,  even  in  a  form  as  low  as  the  amoeba, 
we  find  distinct  periods  of  rest,  which  correspond  to  sleep  in  the  higher 
forms.  It  seems  that  the  skill  which  the  amoeba  shows  in  its  pursuit 
of  a  paramoecium,  is  acquired  by  the  '  method  of  trial  and  error.' 
Amoebae  were  often  found  in  contact,  but  no  trace  of  conjugation  was 
observed.  On  the  other  hand,  they  were  frequently  observed  to  avoid 
each  other. 

OTTO  KUNKEL. 
UNIVERSITY  OF  MISSOURI. 


DISCUSSION. 

HELMHOLTZ'  EXPLANATION  OF  DIFFERENCE  TONES. 

In  a  recent  number  of  the  BULLETIN/  Mr.  Peterson  takes  me 
sharply  to  task  for  following  Helmholtz  in  my  explanation  of  the  ear- 
generated  difference  tones.2  "  '  That  these  tones  take  their  origin  in 
the  middle  ear/  is  just  what  recent  investigations,  so  far  as  the  writer 
is  aware,  do  not  show.  If  there  is  any  part  of  Helmholtz'  theory  that 
has  not  stood  the  test  it  is  just  this  part.  Unfortunately,  Professor 
Titchener  cites  no  literature  on  these  recent  investigations." 

1  am  afraid  that  Mr.  Peterson  has  not  consulted  the  literature  cited 
in  my  Text-book.     My  first  reference  is  to  Schaefer's  essay  on  audi- 
tion in  Nagel's  Handbuch,  where  he  might  have  read  the  following 
passage.     "  Helmholtz  has  .   .   .   proposed    the    hypothesis    that   the 
drum-skin  and  the  adjacent  structures  are  to  be  regarded  as  the  place 
of  origin  of  the   subjective   combinational  tones.     I  have  convinced 
myself  that  this  hypothesis  is  correct  (das  Richtige  trifft)  by  an  ... 
experimental    investigation   which    has    shown    .   .   .   that  telephone 
membranes  and  membranes  of  the  form  of  the  drum-skin  .   .   .  pro- 
duce   objective  .   .   .  combinational    tones.     The  physical  derivation 
(Begrundung)  of  these  tones  must,  it  is  true,  be  different  from  that 
attempted  by  Helmholtz  for  the  drum-skin."  3 

The  reading  of  these  sentences  would  have  recalled  Schaefer's 
paper  Ueber  die  Erzeugung  physikalischer  Differ enztone  mittels 
des  Stentortelephons,  published  in  the  same  year.4  The  author  here 

11  Titchener  on  Helmholtz'  Explanation  of  Combination  Tones,'  PSYCHO- 
LOGICAL BULLETIN,  VI.,  1909,  397  ff. 

2  A  Text-book  of  Psychology,  I.,  1909,  112. 

3K.  L.  Schaefer,  Der  Gehorssinn,  in  Nagel's  Handbuch  d.  Physiol  d.  Men- 
schen,  III.,  1905,  568  f. 

4Drude's  Annalen  d.  Physik,  4te  Folge,  XVII.,  1905,  572  ff.  Schaefer's 
abstract  of  this  article  in  the  Zeits.f.  Psych.,  XLIL,  1906,  348  f.,  ends  with  the 
words:  "It  seems  tome  highly  probable  that  Helmholtz  was  upon  the  right 
track  with  his  hypothesis  that  the  drum-skin  is  the  place  of  origin  of  the  com- 
binational tones,  although  his  mathematical  derivation  has  often  been  disputed." 

Both  the  essay^in  Nagel's  Handbuch  and  the  article  in  the  Annalen  are 
cited  by  Mr.  Peterson  in  his  Combination  Tones  and  Other  Related  Auditory 
Phenomena,  1908.  He  finds  (p.  101)  that  it  is  not  clear  whether  Schaefer 
means  to  apply  his  results  with  membranes  "to  the  inner  membranes  of  the 
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refers  to  his  experiments  with  plane  and  funnel-shaped  membranes, 
and  concludes  with  the  sentence:  "  It  appears  that  Helmholtz  was 
upon  the  right  track,  although  the  explanation  that  he  offered  has  met 
with  a  great  deal  of  opposition." 

In  the  next  year,  1906,  appeared  Waetzmann's  article,  Zur  Frage 
nock  der  Objektivitat  der  Kombinationstone?  I  quote  a  single 
sentence.  "  The  experiments  just  described  .  .  .  seem  to  me  to  furnish 
strong  support  to  Helmholtz'  derivation  of  the  combinational  tones, 
although  it  must  be  conceded  that  this  derivation  involves  many  errors 
of  detail." 

Here,  then,  in  the  experiments  of  Schaefer  and  Waetzmann,  is  the 
4  recent  investigation '  upon  which  I  relied  when  writing  the  para- 
graph in  my  Text-book.  It  is  strange  that  Mr.  Peterson  should  have 
overlooked  the  evidence.  However,  to  make  my  case  complete,  I 
must  refer  briefly  to  certain  other  studies  that  were  available  at  the 
time. 

In  1907,  Bingham  reported  that  "absence  of  the  tympanic  mem- 
branes does  not  prevent  generation  of  '  subjective '  difference-tones." 2 
Mr.  Peterson  reminds  us  that  Dennert  made  similar  observations  as 
early  as  iSSy;8  he  might  have  added  that  Schaefer  confirms  them,  on 

ear,  as  part  of  his  explanation  of  subjective  combination  tones."  I  think  that 
Schaefer  is  clear  enough,  although  he  does  not  go  into  detail ;  Mr.  Peterson 
was,  perhaps,  preoccupied  with  Schaefer 's  earlier  theory  (Arch.  f.  d.  ges. 
PhysioL,  LXXVIII.,  1899-1900,  505  ff.).  Here,  again,  the  Handbuch,  p.  568, 
would  have  helped  him. 

1  Drude's  Annalen,  4te.  F.,  XX.,  1906,  837  ff.     Schaefer  comments,  in  Zeits. 
f.  Psych.,  XLJV.,  1907,  292  :  "  The  author  finds  in  his  experiments,  as  I  find  in 
my  own,  a  support  for  the  Helmholtzian  hypothesis  of  the  origin  of  the  subjec- 
tive combinational  tones  in  the  drum-skin,  though  this  may  contain  many 
errors  of  detail,  especially  in  its  mathematical  derivation."     Again  :  in  the  same 
Annalen,  XXIV.,  1907,  68  ff.  (Zur  Theorie  der  Kombinationslone)  t  Waetzmann 
defends  the  Helmholtz  theory  against  the  familiar  amplitude-objection:  "bei 
unsymmetrisch  elastischen  Korpern  geniigen  schon  sehr  kleine  Amplituden, 
um  hoheren  Potenzen  der  Elongation  Einfiuss  auf  die  rticktreibende  Kraft  zu 
verschaffen."     I  understand  that  this  defence  applies  to  the  drum-skin,  though 
Waetzmann  thinks  that  other  structures  (e.  g.,  the  liquid  of  the  inner  ear)  may 
replace  the  drum-skin  without  prejudice  to  the  essential  features  of  the  theory. 
I  have  not  seen  the  work  Zur  Helmholtz schen  Resonanztheorie  (Breslau  Habi- 
litationsschrift,  1907)  of  which  this  article  is  said  to  give  an  abstract. 

2  Studies  from  the  Psychological  Laboratory  of  the  University  of  Chicago, 
communicated   by  J.  R.  Angell:  W.  V.  D.  Bingham,  'The  Role  of  the  Tym- 
panic Mechanism  in  Audition,'  PSYCHOI,.  REVIEW,  XIV.,  1907,  229  ff. 

8H.    Dennert,    'Akustisch-physiol.  Untersuchungen,'  Arch.  f.  Ohrenheil- 
kunde,  XXIV.,  1887,  171  ff- 
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the  ground  of  unpublished  communications,  in  1905. l  But,  had  he 
noted  this  latter  fact,  he  would  also  have  come  upon  Schaefer' s  expla- 
nation of  it:  Schaefer  supposes  that  the  membrane  of  the  round 
window  may  now  act  as  a  telephone  membrane,  and  may  thus  generate 
the  tones  in  question.  The  assumption  struck  me  as  reasonable,  and 
I  accordingly  discounted  Dennert's  objection.2 

M.  Meyer's  theory  of  audition  furnishes  an  explanation  of  differ- 
ence tones ;  3  but  as  I  had  decided  to  mention  only  the  Helmholtz 
theory  in  my  Text-book,  I  was  unable  to  refer  to  it. 

Hermann's  Neue  Untersuchungen  iiber  die  Natur  der  Kombi- 
nationstone 4  made  less  impression  upon  me  at  first  reading  than  it 
does  now, — probably  because,  at  the  time  of  writing,  I  was  fully 
convinced  of  the  existence  of  ear-generated  difference  tones.  Her- 
mann, of  course,  here  ascribes  the  difference  tones  to  the  asymmetrical 
vibration  either  of  some  outside  body  or  of  the  bones  of  the  head. 

.  There  remains  Mr.  Peterson's  own  work  upon  Combination  Tones 
and  Other  Related  Auditory  Phenomena?  The  author  suggests 
that  the  conditions  of  origin  of  objective  and  subjective  combinational 
tones  are  in  principle  the  same,  and  that  the  subjective  tones  may  be 
referred  to  the  fluids  of  the  cochlea.6  Neither  suggestion  is  novel : 
Schaefer  had  argued  from  the  analogy  of  telephone  membranes  to  the 

1  Nagel's  Handbuch,  III.,  569. 

2  Mr.  Peterson  writes  :  "  These  observations,  of  course,  do  not  prove  that 
the  tympanic  membrane  and  the  ossicles  cannot  produce  combination  tones  as 
Helmholtz  supposed.     They  show,  however,  that  Helmholtz'  explanation  is  in- 
complete and  for  the  most  part  useless ;  that  it  certainly  does  not  touch  the 
most  important  cause  of  combination  tones."     The  first  sentence  is  correct ;  but 
the  second  does  not  follow  from  the  data.     The  removal  of  the  normal  cause 
may  permit  some  other  structure,  under  the  changed  conditions  of  stimulation, 
to  take  on  a  function  that,  with  the  nortnal  cause  present,  it  is  prevented  from 
discharging.     And  so  the  exposed  membrane  of  the  round  window  may  perhaps 
take  on  the  duties  normally  performed  by  the  drum-skin  ;  duties  which,  under 
ordinary  circumstances,  it  is  not  called  upon  to  perform. 

3 '  An  Introduction  to  the  Mechanics  of  the  Inner  Ear,'  Univ.  of  Missouri 
Studies,  Science  Series,  II.,  1907,  no.  i.  Writing  of  the  earlier  presentations  of 
Meyer's  theory,  Mr.  Peterson  remarks  :  "  It  is  questionable  whether  Meyer's 
theory  is  an  improvement  upon  that  of  Helmholtz  even  with  respect  to  the 
intensity  difficulty.  And  this  is  the  very  thing  Meyer's  theory  was  devised  pri- 
marily to  explain"  (Combination  Tones,  etc.,  95).  From  the  footnote  on  p. 
91,  and  the  statements  on  pp.  129  f.,  I  gather  that  the  appearance  of  the  new 
work  has  not  changed  his  opinion. 

*Arch.f.  d.  ges.  Physiol.,  CXXIL,  1908,  419  ff. 

5  The  most  important  references  are  16-25,  56-65,  69  f.,  77,  90  f.,  95,  99  f., 
103-106. 

6  See  esp.  104. 
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assumed  function  of  the  drum-skin  or  (in  default  of  a  drum-skin)  of 
the  membrane  of  the  round  window ;  and  Waetzmann,  himself  not 
original  in  the  proposal,  had  declared  his  willingness  to  substitute  the 
liquid  of  the  labyrinth  for  the  drum-skin  and  ossicles  of  Helmholtz' 
theory.  I  therefore  found  nothing  in  this  work  that  I  had  not  already 
considered. 

I  am,  nevertheless,  quite  ready  to  admit  that  my  acceptance  of  the 
Schaefer- Waetzmann  view  may  have  been  prompted,  in  some  meas- 
ure, by  the  relief  that  every  student  of  psychological  acoustics 
must  feel  in  getting  4  back  to  Helmholtz.'  In  the  winter  of  1903—4 
I  took  up  with  my  Graduate  Seminary  the  question  of  auditory  theory ; 
we  worked  through,  with  some  care,  the  recent  publications  on  the 
histology  and  physiology  of  the  ear,  and  the  whole  long  series  of  psy- 
chophysical  hypotheses.  We  all,  I  think,  ended  the  term  with  an  in- 
creased respect  for  the  resonance-theory ;  right  or  wrong,  it  explains 
more,  as  it  also  explains  more  neatly,  than  any  of  its  rivals.1  Stumpf, 
as  is  well  known,  has  rejected  it  for  two  reasons  :  u  weil  es  physika- 
lisch  so  gut  wie  unmoglich  erscheint,  dass  so  winzige  Gebilde  auf  die 
fur  uns  horbaren  Tone  noch  mitschwingen  sollen ;  aber  auch  wegen 
der  Schwierigkeiten  im  Gebiete  der  Differenztone." 2  On  the  issue  of 
physics  we  may,  perhaps,  be  content  to  take  Helmholtz'  word ;  in  the 
matter  of  difference  tones,  Schaefer  and  Waetzmann  seemed  to  make 
Helmholtz'  original  idea  more  plausible  than  critics  had  allowed, — 
certainly  more  plausible  than  the  alternative  proposed  by  Ebbinghaus. 

E.    B.    TlTCHKNER. 

THE  OBSERVER  AS  REPORTER:  A  CORRECTION. 

My  attention  has  just  been  called  to  a  typographical  error  in  my 
article  upon  c  The  Observer  as  Reporter  '  in  the  PSYCHOLOGICAL  BUL- 
LETIN of  May  15,  1909.  As  this  error  concerns  the  formula  for  the 
computation  of  an  important  coefficient  of  report,  I  beg  the  oppor- 
tunity to  make  the  following  correction :  On  page  159,  formula  7, 
reliability  of  assurance  should  be  computed  as  c(r)/c,  not  r/c  as  there 
printed. 

GUY  MONTROSE   WHIPPLE. 

1  Mr.  Peterson  apparently  shares  this  opinion  ;  op.  cit.t  130.  I  cannot  sub- 
scribe, unreservedly,  to  all  the  points  made  in  his  comparative  table  ;  but  com- 
plete agreement  in  such  a  case  is  hardly  to  be  looked  for. 

*Konsonanz  und  Dissonanz,  Beitr.  z.  Akustik  u.  Musikwissenschaft,  I., 
1898,  51  f. 
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NOTES  AND   NEWS. 

AT  the  request  of  the  Belgian  Government  the  United  States  Com- 
missioner of  Education  has  appointed  a  committee  to  have  charge  of 
American  interests  at  the  Third  International  Congress  of  Home 
Education,  which  will  be  held  in  Brussels  this  year.  The  committee 
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includes  Professor  M.  V.  O'Shea,  University  of  Wisconsin,  chairman, 
Professor  W.  C.  Bagley,  University  of  Illinois,  secretary,  and  four- 
teen other  members. 

THE  special  committee  appointed  a  year  ago  by  the  American 
Philosophical  Association  to  forward  the  publication  of  the  most  im- 
portant works  of  early  American  philosophers  has  reported  a  tentative 
list.  Arrangements  have  already  been  made  to  reprint  the  Elementa 
Philosophica^  1752,  of  Samuel  Johnson,  first  president  of  King's  Col- 
lege, the  expense  of  publication  having  been  guaranteed  by  a  friend 
of  Columbia  University.  It  is  hoped  that  other  universities  and 
societies  will  assist  in  the  work.  The  list  selected  includes,  besides 
the  above,  The  Dudleian  Lectures,  1750-1850  (Harvard)  ;  selections 
from  Jonathan  Edwards,  1703-58  (Yale)  ;  John  Witherspoon's  Lec- 
tures on  Moral  Philosophy,  3d  ed.,  1810  (Princeton)  ;  Benjamin 
Rush's  Diseases  of  the  Mind,  1812  (Pennsylvania)  ;  selections  from 
Thomas  Jefferson,  1743-1826  (Virginia). 

AT  the  recent  meeting  of  the  American  Psychological  Association 
at  Cambridge,  Mass.,  Professor  W.  B.  Pillsbury  (Michigan)  was 
elected  president  for  the  coming  year.  Professor  A.  H.  Pierce  con- 
tinues as  secretary. 

THE  American  Philosophical  Association  elected  Professor  C.  M. 
Bakewell  (Yale)  president,  Professor  A.  O.  Lovejoy  (Missouri)  vice- 
president,  and  E.  G.  Spaulding  (Princeton)  secretary-treasurer.  The 
next  meeting  will  be  held  at  Princeton. 

AT  the  fifth  annual  meeting  of  the  Southern  Society  for  Philosophy 
and  Psychology,  held  at  Charlotte,  N.  C.,  December  28,  1909,  the 
following  officers  for  the  year  1910  were  elected :  President:  Edward 
Franklin  Buchner  (Johns  Hopkins) ;  Vice- President :  Shepherd 
Ivory  Franz  (George  Washington);  Secretary-Treasurer :  Robert 
Morris  Ogden  (Tennessee)  ;  Members  of  the  Council:  A.  Caswell 
Ellis  (Texas)  and  David  Spence  Hill  (Peabody  College  for  Teach- 
ers), to  serve  two  years,  and  Bruce  R.  Payne  (Virginia)  and  Hay- 
wood  J.  Pearce  (Brenau  College),  to  serve  three  years. 

PROFESSOR  J.  W.  BAIRD,  of  the  University  of  Illinois,  has  been 
called  to  Clark  University,  to  fill  the  chair  formerly  held  by  Professor 
Sanford,  now  president  of  Clark  College. 

PROFESSOR  E.  B.  TITCHENER,  of  Cornell  University,  has  been 
appointed  to  a  research  professorship  at  that  institution,  with  the  title 
of  •  Sage  professor  of  psychology  in  the  Graduate  School.' 
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PROCEEDINGS  OF  THE  EIGHTEENTH  ANNUAL  MEET- 
ING   OF    THE    AMERICAN    PSYCHOLOGICAL 
ASSOCIATION,  BOSTON,  DECEMBER 
29,  30  AND  31,   1909. 

REPORT  OF  THE  SECRETARY. 

The  eighteenth  annual  meeting  of  the  American  Psychological 
Association  was  held  in  Boston  on  Wednesday,  Thursday  and  Friday, 
December  29,  30  and  31,  1909,  in  affiliation  with  the  American  Asso- 
ciation for  the  Advancement  of  Science.  At  the  invitation  of  the  De- 
partment of  Psychology  of  Harvard  University,  Emerson  Hall,  Cam- 
bridge, was  placed  at  the  disposal  of  the  Association  and  all  sessions 
were  held  there.  The  privileges  of  the  Harvard  Union,  Memorial 
Hall  and  the  Phillips  Brooks  House  were  extended  to  the  Association, 
and  in  every  way  the  comfort  and  convenience  of  the  members  in 
attendance  were  secured. 

The  various  sessions  were  uncommonly  well  attended,  there  being 
about  seventy-five  members  registered,  and  an  unusual  number  of 
visitors  coming  to  hear  the  reading  of  the  papers.  The  discussions 
of  papers  were  more  than  ordinarily  numerous  and  brisk. 

On  Wednesday  morning,  December  29,  at  ten  o'clock,  the  meet- 
ing was  formally  opened  by  the  President,  Mr.  Judd.  After  the  usual 
preliminary  announcement  of  the  council's  nominations  for  officers, 
the  reading  of  papers  was  begun. 

Perhaps  the  two  most  interesting  sessions  were  that  of  Wednesday 
afternoon,  which  was  devoted  to  abnormal  psychology,  with  special 
emphasis  on  the  work  of  Freud,  and  that  of  Thursday  afternoon,  when 
the  reports  of  the  Committee  on  Methods  of  Teaching  Psychology 
were  presented  and  discussed. 

On  Thursday  evening,  after  the  address  of  the  President,  the  mem- 
bers of  the  Association  were  entertained  by  Professor  Miinsterberg  at 
his  house.  37 
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The  program  occupied  three  full  days,  and  it  is  worthy  of  note 
that  the  first  and  last  sessions  were  exceptionally  well  attended. 

Abstracts  of  the  various  papers  will  be  found  below. 

At  the  annual  business  meeting,  held  Friday  forenoon,  the  fol- 
lowing business  was  transacted  : 

The  following  officers,  nominated  by  the  council,  were  elected: 
President  for  1910,  Professor  Walter  B.  Pillsbury,  of  the  University 
of  Michigan ;  Members  of  the  Council  to  serve  three  years,  Profes- 
sor Ernest  H.  Lindley,  of  Indiana  University,  and  Professor  Robert 
M.  Yerkes,  of  Harvard  University. 

On  nomination  by  the  Council  the  following  candidates  were 
elected  to  membership:  Helen  Dodd  Cook,  Ph.D.,  Wellesley  Col- 
lege; Melvin  E.  Haggerty,  Indiana  University;  Rowland  Haynes, 
University  of  Minnesota;  Clara  M.  Hitchcock,  Ph.D.,  Lake  Erie 
College;  Harry  L.  Hollingworth,  Ph.D.,  Columbia  University; 
Ernest  Jones,  M.D.,  University  of  Toronto;  Bruce  R.  Payne,  Ph.D., 
University  of  Virginia;  Florence  Richardson,  Ph.D.,  Drake  Uni- 
versity ;  David  Camp  Rogers,  Ph.D.,  University  of  Kansas ;  Stevenson 
Smith,  Ph.D.,  Hampden-Sidney  College;  Charles  H.  Toll,  Ph.D., 
Amherst  College;  Herbert  H.  Woodrow,  Ph.D.,  University  of 
Minnesota. 

The  treasurer's  report,  audited  by  the  council,  was  read  and 
approved. 

The  place  of  the  next  annual  meeting  was  then  discussed.  On 
behalf  of  the  council  the  President  presented  an  invitation  from  Mr. 
J.  B.  Miner  to  meet  at  Minneapolis  and  one  from  Mr.  E.  C.  Sanford 
to  meet  at  Worcester.  The  President  further  reported  the  recommen- 
dation of  the  council  that  the  invitation  to  meet  in  Minneapolis  be  ac- 
cepted. After  some  discussion,  it  was  moved  to  accept  the  council's 
recommendation.  The  count  of  votes  showing  a  tie,  the  Chair  cast 
the  deciding  vote  in  favor  of  Minneapolis. 

In  view  of  the  fact  that  the  American  Philosophical  Association  is 
to  meet  next  year  in  Princeton,  and  in  view  of  the  fact  that  Professor 
Warren  bespoke  a  warm  welcome  for  those  members  of  the  Psycho- 
logical Association  who  might  wish  to  meet  with  the  Philosophical 
Association  at  that  time,  it  was  further  voted  that  it  be  suggested  to 
the  council  to  make  provision  next  year  for  a  sectional  meeting  to  be 
held  in  the  east,  at  Princeton,  if  feasible,  under  such  designation  and 
control  as  the  council  may  determine. 

A  motion  to  the  effect  that  the  Association  hold  meetings  every 
other  year  only,  and  that  sectional  meetings  be  held  in  alternate  years, 
was  referred  to  the  council  for  report. 


AMERICAN  PSYCHOLOGICAL  ASSOCIATION.  39 

The  following  action  of  the  council  was  reported :  Whereas  it  is 
the  opinion  of  the  council  that  the  connection  of  Psychology  with  An- 
thropology in  Section  H  of  the  American  Association  for  the  Advance- 
ment of  Science  has  outgrown  its  usefulness  and  does  not  sufficiently 
recognize  the  dignity  of  Psychology  as  a  science,  the  council  recom- 
mends the  following  resolution  :  Resolved  that  the  Association  instruct 
its  delegate  to  suggest  to  the  council  of  the  American  Association  for 
the  Advancement  of  Science  that  the  word  4  Psychology '  be  dropped 
from  the  title  of  Section  H  and  that  provision  be  made  for  a  separate 
Section  of  Psychology. 

A  motion  to  postpone  action  on  this  recommendation  of  the  coun- 
cil for  one  year  was  lost.  It  was  then  voted  that  the  council  be  asked 
to  confer  with  the  council  of  the  American  Association  for  the  Ad- 
vancement of  Science  with  reference  to  the  relation  of  Psychology  to 
that  Association. 

It  was  voted  to  adopt  the  recommendation  of  the  council  that  an 
appropriation  of  $150  be  made  for  the  publication  of  the  report  of  the 
Committee  on  Methods  of  Teaching  Psychology. 

A  resolution  to  the  effect  that  in  the  opinion  of  the  Association  it 
is  inadvisable  that  the  International  Congress  of  Psychology  meet  in 
America  in  1913,  was  referred  to  the  council,  with  power. 

On  motions  by  Mr.  Yerkes  it  was  voted  (i)  that  the  sentiment  of 
this  Association  is  in  favor  of  the  establishment  of  a  Journal  of  Ani- 
mal Behavior;  (2)  that  the  council  be  requested  to  consider  the  ap- 
propriation of  one  dollar  per  member  toward  the  support  of  a  proposed 
Journal  of  Animal  Behavior,  provided  that  those  members  of  the 
Association  who  desire  the  Journal  shall  be  entitled  to  it  for  the  sum 
of  four  dollars  per  year. 

It  was  unanimously  voted  that  a  hearty  expression  of  thanks  be 
extended  to  Professor  Miinsterberg  and  to  the  other  members  of  the 
Department  of  Psychology  of  Harvard  University  for  their  hospitality 
and  for  the  various  courtesies  enjoyed  by  the  Association  during  the 
days  of  the  meetings. 

It  was  voted  that  the  proceedings  of  this  meeting  be  printed. 

REPORT  OF  THE  TREASURER  FOR  1909. 

DR 

To  balance  from  1908  meeting $2958.01 

Dues  received  from  members 214.40 

Interest  from  July  i,  1908,  to  July  i,  1909 111.22 

Petty  cash  on  hand  January  i,  1909...          10.02 

$3,293.65 
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CR. 

Stationery  and  printing $64.74 

Clerical  assistance 9.20 

Po^age 37.35 

Express  and  telegram 2.07 

Travelling  expenses  (1908  meeting) 29.63 

Baltimore  smoker 27.00 

Appropriation  to  Committee  on  Methods  of  Teaching 

Psychology  (voted  by  Council) 51-49 

Exchange  on  checks .76 

Petty  cash  on  hand .70 

222.94 

Balance  in  Union  Dime  Savings  Institution $2,864.86 

Balance  in  Fifth  Avenue  Bank 205.85          3,070.71 

#3,293-65 
A.  H.  PIERCE, 

Secretary  and  Treasurer. 
NORTHAMPTON,  MASS., 
December  19,  1909. 

Audited  by  the  council. 

ABSTRACTS  OF  PAPERS. 
President's   Address:     Consciousness    and  Evolution.       CHARLES 

HUBBARD    JUDD. 

(This  address  will  be  published  in  full  in  the  PSYCHOLOGICAL 
REVIEW,  Vol.  XVII.,  No.  2,  March,  1910.) 

The  Complication  Experiment  and  Related  Phenomena.     KNIGHT 

DUNLAP. 

Burrow  has  shown  that  the  characteristic  results  of  the  so-called 
complication  experiment  do  not  depend  essentially  on  complication, 
but  are  found  as  well  when  visual  stimuli  alone  are  used.  Using  his 
apparatus,  with  slight  modifications,  and  with  sound  as  the  discrete 
stimulus,  I  have  found  that  exact  fixation  of  the  stationary  mark  dur- 
ing the  passage  of  the  pointer,  practically  does  away  with  the  usual 
time-displacement.  With  exact  fixation,  at  moderately  fast  rates,  the 
pointer  is  reduced  to  a  mere  blur.  With  normal  fixation  the  pointer 
is  seen  rather  distinctly  at  or  near  the  stationary  mark,  and  displace- 
ment occurs.  This  indicates  an  eye-reaction,  similar  or  analogous  to 
the  movement  which  brings  out  a  sector  in  a  rapidly  revolving  disc. 
In  the  latter  case,  as  in  the  complication  experiment,  the  eye  during 
the  critical  moment  distinctly  sees  fixed  objects  as  well  as  the  moving 
object. 

A  third  form  of  judgment  is  possible  in  the  complication  experi- 
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ment.  In  this  form,  the  eye  actually  pursues  the  pointer,  and  a  posi- 
tive error  almost  always  results.  A  slotted  disc  revolving  in  front  of 
a  round  light-spot  wider  than  the  slot  gives  means  of  observing  accu- 
rately the  effects  of  pursuit. 

Finger-reactions  to  rhythmic  stimuli  show  practically  exclusive 
anticipatory  reactions,  except  in  the  case  of  a  subject  giving  positive 
errors  in  the  complication  experiment.  This  agrees  with  the  fact  of  a 
usual  negative  error.  A  reaction  which  seems  subjectively  to  follow 
closely  on  the  stimulus  is  more  satisfactory,  to  most  subjects,  than  the 
reaction  which  intentionally  and  apparently  synchronizes  with  the 
stimulus,  and  actually  gives  less  error. 

The  errors  in  the  classic  experiments  undoubtedly  depend  on 
rhythmic  reactions  which  are  with  most  subjects  at  first  anticipatory, 
but  which,  with  practice,  change  with  many  subjects  to  the  more  satis- 
factory delayed  type.  The  pursuit  of  the  pointer  has  been  of  little 
effect,  because  it  occurred  only  during  the  first  or  first  few  rotations 
in  the  few  instances  concerning  which  we  have  evidence  that  this 
method  of  observation  was  employed  at  all. 

Time  judgments  enter  to  a  very  slight  extent  into  the  results.  The 
judgments,  where  exact  fixation  is  not  employed,  rest  almost  exclusively 
on  rhythmic  reactions  and  spatial  discriminations.  This  gives  accuracy 
greatly  in  excess  of  what  is  possible  on  the  basis  of  a  time- judgment. 

A  New  Phase  of  the  Attention  Wave  Problem.     W.  B.  PILLSBURY. 

It  is  generally  admitted  that  the  so-called  'attention  wave'  does 
not  measure  the  length  of  time  that  one  may  attend.  It  occurred  to  the 
writer  that  one  might  measure  this  time  directly.  The  problem  was 
suggested  to  two  students,  Messrs.  Work  and  Billings,  who  worked 
at  the  problem  independently  and  each  in  ignorance  of  the  results  of 
the  other.  The  material  chosen  was  ordinarily  a  point  in  a  picture. 
The  observer  was  asked  to  record  on  a  kymograph  the  time  the  point 
was  seen.  Whenever  any  other  object  or  any  thought  became  more 
prominent  he  was  to  record  the  fact. 

It  was  found  that  the  time  of  attention  was  much  shorter  than  with 
the  ordinary  fluctuations.  They  varied  from  o.  i  second  or  less  to  10 
seconds.  The  average  for  a  series  of  from  6  to  So  ranged  from  0.5 
second  to  4.0  seconds  for  one  trained  observer.  All  the  longer  series 
for  three  trained  observers  ranged  between  i.o  and  2.0  seconds.  The 
average  for  8  untrained  or  slightly  trained  observers  was  2.5  with  a 
mean  variation  of  0.68.  It  is  probable  that  the  values  tend  to  be  too 
long,  since  one  is  usually  too  interested  in  the  object  of  attention  to 
note  that  attention  has  changed. 
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The  fluctuations  are  different  from  the  l  attention  waves '  in  that 
(i)  the  stimulus  is  always  supra-liminal,  (2)  the  change  is  always 
ascribed  to  the  subject,  the  object  being  regarded  as  unchanged,  (3) 
the  times  are  more  nearly  in  harmony  with  the  time  required  to  pre- 
pare for  a  reaction,  with  the  association  times  and  the  indifference 
times  if  they  exist. 

The  Tactual  Filled-  Unfilled  Space  Illusion.     HELEN  D.  COOK. 

The  paper  reports  a  series  of  experiments  undertaken  originally  in 
order  to  reconcile  and  if  possible  to  explain  the  contradictions  in  the 
results  of  previous  investigators.  The  spaces  to  be  compared  may  be 
presented  to  the  subject  by  letting  him  move  his  finger  over  the  stimu- 
lus, or  by  moving  the  stimulus  over  his  passively  held  finger  (4  active 
touch'  and  'passive  touch'),  or  the  whole  stimulus  may  be  set  down, 
at  once  on  the  subject's  forearm.  Only  this  second  form  of  the  illu- 
sion was  investigated,  and  the  surface  stimulated  was  the  volar  sur- 
face of  the  left  forearm.  The  experiments  fall  into  three  parts.  In 
Part  I.  a  filled  space  (row  of  points)  and  an  unfilled  (two-point)  space 
were  placed  successively  on  the  same  surface,  with  the  result  that  all 
filled  spaces,  independent  of  their  length,  were  underzsti mated,  and 
the  amount  of  underestimation  increased  with  increase  in  the  subjec- 
tive distinctness  of  the  points  in  the  '  filling.'  In  Part  II.  a  filled  and  an 
unfilled  space  were  placed  simultaneously  on  adjacent  parts  of  the 
forearm  in  the  same  relative  positions  which  they  occupy  in  the  com- 
mon form  of  the  visual  illusion.  Here  all  filled  spaces  were  over- 
estimated, usually  very  strongly.  In  the  experiments  of  Part  III., 
finally,  the  filled  and  unfilled  spaces  were  presented  successively  but 
in  the  same  relative  positions  as  in  Part  II.  The  result  was  a  practi- 
cal disappearance  of  the  illusion.  The  illusion  in  its  first  form  cannot 
therefore  be  caused  by  fusion  due  to  a  4  peripheral  irradiation '  of  the 
stimulation  from  the  points  of  the  4  filling,'  as  Parrish  and  Rieber  sup- 
posed. The  introspection  of  the  subjects,  when  taken  in  connection 
with  the  numerical  results,  shows  that  both  the  direction  and  the 
amount  of  the  illusion  depend  mainly  on  the  subject's  mode  of  appre- 
hension {Aujfassungsweise)  of  the  spaces  to  be  compared. 

The  Nature  and  Causation  of  the  Galvanic  Phenomenon.     BORIS 
SIDIS. 

The  galvanic  phenomenon,  or  galvanometric  deflections  in  response 
to  sensory  stimulations  and  induction  of  emotions,  is  regarded  by  almost 
all  investigators  of  the  subject  as  the  function  of  bodily  resistance;  it 
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is  claimed  that  emotional  and  affective  states  tend  to  lower  electrical 
resistance.  In  a  series  of  experiments  performed  on  human  subjects, 
published  in  the  PSYCHOLOGICAL  REVIEW  for  September,  1908,  and 
January,  1909,  we  have  shown  that  we  deal  here  not  'with  resistance, 
but  'with  the  actual  generation  of  an  electromotive  force.  In  a  new 
series  of  experiments  performed  on  animals  this  fact  of  generation  of 
an  electromotive  force  under  the  influence  of  stimulations  and  affec- 
tive states  is  further  confirmed  and  conclusively  demonstrated. 

The  proximate  cause  of  the  galvanic  phenomenon  has  been  ascribed 
to  circulation,  to  glandular  effects,  to  skin  secretions,  to  changes  of  the 
sympathetic  and  central  nervous  systems  and  possibly  to  all  of  them 
combined.  All  these  various  hypotheses  are  frankly  admitted  by  the 
investigators  who  advanced  them  to  be  only  provisional,  unsatisfactory 
guesses.  In  our  experiments  on  animals  we  have  by  a  rigid  series 
of  experiments  eliminated  skin  secretions,  circulation,  effects  of  the 
sympathetic  and  central  nervous  systems,  and  have  demonstrated  that 
the  galvanic  phenomenon  is  of  muscular  origin. 

(The  experiments  last  referred  to  will  be  published  in  the  PSY- 
CHOLOGICAL REVIEW  for  March,  1910.) 

The  Auto  kinetic  Sensation.     HARVEY  A.  CARR. 

(This  has  been  published  in  full  in  the  PSYCHOLOGICAL  REVIEW 
for  January,  1910.) 

The  Localization  of  Diasclerotic  Light.     G.  M.  STRATTON. 

It  has  been  supposed  as  a  result  of  recent  investigation  that  the 
localization  of  light  coming  through  the  sclerotic  coat  follows  a  differ- 
ent law  from  that  of  light  coming  through  the  pupil;  that  it  is  in 
many  cases  localized  on  the  same  side  as  that  upon  which  the  stimulus 
falls  instead  of  upon  the  opposite  side. 

There  seem  to  be  grave  reasons  for  doubting  the  truth  of  this. 
Localization  of  light  which  falls  far  forward  upon  the  sclerotic  coat 
appears  in  only  the  vaguest  outlines.  As  soon  as  it  becomes  at  all 
definite,  then  the  localization  is  entirely  normal.  This  zone  where  the 
localization  is  upon  the  same  side  as  the  stimulus  seems  to  correspond 
roughly  with  the  region  anterior  to  the  ora  serrata,  where  there  are 
no  sensitive  elements. 

It  seems  probable  that  where  the  localization  is  apparently  abnor- 
mal, it  is  due  to  diffused  light  coming  through  the  sclerotic  coat  and 
reaching  no  elements  sensitive  to  light  until  it  passes  through  to  the 
opposite  side  of  the  bulb  of  the  eye.  From  there  it  is  localized  upon 
the  side  opposite  to  the  elements  affected,  and  consequently,  the 
abnormality  of  localization  is  only  apparent. 
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Mental  Causes  in  Dementia  Prcecox.  FREDERIC  LYMAN  WELLS. 
The  question  has  been  raised  whether  the  group  of  conditions  now 
summed  up  under  the  name  of  dementia  praecox  may  not  be  essentially 
due  to  the  effects  of  bad  mental  habits  rather  than  to  an  autonomous 
disease  process.  The  objections  to  such  a  view  are  that  dementia 
praecox  may  develop  on  a  mental  make-up  in  which  no  specific  pecu- 
liarities are  evident,  and  that  the  cases  in  which  the  so-called  '  repres- 
sive '  tendency  is  prominent  do  not  constitute  a  sufficiently  large  pro- 
portion of  the  dementia  praecox  group.  It  is  very  improbable  that  the 
theory  of  mental  causes  can  maintain  itself  with  the  conception  of 
dementia  praecox  as  a  disease  entity ;  though  it  is  an  open  question 
whether  psychogenic  factors  may  be  the  sufficient  cause  of  certain  con- 
ditions now  included  in  the  dementia  prascox  group.  Too  little  posi- 
tive evidence,  however,  has  been  adduced  to  show  why  such  a  concep- 
tion should  be  superadded  to  the  present  theory  —  perfectly  adequate 
to  all  the  facts  —  that  dementia  praecox  is  a  disease  process  manifesting 
itself  most  frequently  in  cases  with  a  certain  diathesis  most  evident  in 
the  mental  make-up. 

Freud's  and  Bergson's    Theories  of  the    Unconscious.     JAMES  J. 

PUTNAM. 

The  terms  '  subconscious/  4  co-conscious,'  *  unconscious,'  *  sub- 
liminal '  and  others  of  like  sort,  have  found  favor  of  late  years,  espe- 
cially among  neurologists  and  mystics.  Certain  professed  psycholo- 
gists, on  the  other  hand,  have  opposed  their  too  general  employment, 
urging  that  the  presence  of  'conscious  awareness'  ought  to  be  demanded 
before  any  mental  process  can  be  declared  to  be  conscious  in  its  nature, 
and  that  much  of  that  which  has  been  classified  as  '  mental '  should 
rather  be  regarded  as  c  physiological/  The  discussion  is  too  familiar 
to  need  further  exposition  here  and  is  brought  up  afresh  only  for  the 
purpose  of  calling  attention  to  the  contributions  of  the  investigators 
designated  in  the  title  of  the  paper,  as  being  less  well  known  than 
those  of  other  able  writers  who  have  illuminated  this  subject. 

In  Freud's  view,  the  mental  lives  of  many  persons  develop  on  two 
general  lines.  One  of  these  lines  is  that  of  the  socially  conventional 
education  to  which  all  of  us  are  subjected ;  the  other  is  that  somewhat 
irregular  education  largely  dominated  by  instinct,  whim,  desire  and 
passion.  Ineffective  attempts  to  suppress  all  tendencies  that  cannot 
be  utilized  in  education  of  the  first  sort  lead  to  an  ill-regulated  edu- 
cation of  the  second  sort.  The  primary  source  of  these  desires  is  the 
sex-instinct,  and  the  secondary  life  led  by  the  individuals  in  question 
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is  a  web  of  repressions,  neurotic  tendencies  and  symptoms,  through 
which  instinctive  attempts  are  made  to  find  substitutes  (which  in  prac- 
tice prove  inadequate)  for  more  normal  outlets  of  this  powerful  pas- 
sion. This  secondary  life  goes  on,  in  large  measure,  without  the 
'  conscious  awareness '  of  the  patient,  and  yet  is  elaborate  and  conse- 
quential. A  stream  of  thought  may,  during  one  period,  be  recognized 
by  consciousness,  during  the  next  pass  out  of  sight,  and  finally  reap- 
pear. Dreams  may  occur  which  seem  to  represent  momentary  out- 
breakings  of  such  mental  streams,  and  in  them  the  influence  of  desire 
and  repression  may  be  represented  side  by  side. 

It  is  certainly  convenient  to  classify  this  secondary  life  under  some 
heading  which  takes  cognizance  of  its  apparently  purposive,  highly 
organized  character,  and  the  terms  c  subconscious,'  '  unconscious,' 
4  vorbewusst,'  etc.,  seem  appropriate  for  the  purpose. 

In  deciding  whether  this  is  justifiable,  appeal  will  be  made  to 
Bergson's  views  as  to  the  individual  service  and  mutual  relationship 
of  bodily  and  mental  processes,  in  normal  life.  The  general  tendency 
of  these  views  is  affirmative  as  regards  the  claim  that  conscious  aware- 
ness is  not  an  essential  feature  of  productive  mental  activity. 

The  remainder  of  the  paper  is  taken  up  with  a  statement  of  Berg- 
son's  position  in  respect  to  normal  psychology  and  its  adaptation  to 
the  case  in  hand. 

Dreams.     MORTON  PRINCE. 

Freud's  Theory  of  Dreams.     ERNEST  JONES. 

Freud's  contributions  to  this  subject  are  so  elaborate  and  far- 
reaching  that  only  a  brief  exposition  of  them  can  be  given  in  this  paper. 
Dreams  are  not,  as  is  generally  supposed,  a  meaningless  conglomera- 
tion of  psychical  processes  irregularly  evoked  by  either  chance  somatic 
excitations  or  past  memories.  They  are  in  direct  continuity  with  the 
rest  of  the  mental  life,  and  their  apparent  meaninglessness  and 
the  senseless  confusion  that  so  often  characterizes  them  are  due  to  cer- 
tain precise  causes.  Dreams  are  products  of  the  fantasy  and  represent 
the  imaginary  fulfilment  of  a  wish  process  significant  to  the  subject. 
In  the  adult  the  underlying  wish  is  always  of  such  a  nature  as  to  be 
inacceptable  to  the  subject,  and  on  account  of  this  it  has  become  dis- 
sociated by  the  process  of  psychical  «  repression.'  The  distortion  un- 
dergone by  the  wish  is  the  inevitable  result  of  the  compromise  between 
it  and  the  opposing  force  exerted  by  the  '  censor'  of  consciousness;  it 
is  brought  about  by  means  of  certain  well-established  psychological 
mechanisms.  This  accounts  for  the  apparent  discrepancy  between  the 
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4  manifest '  dream  content  and  the  underlying  « latent '  content.  The 
latter  can  be  reached  only  by  the  application  of  the  psycho-analytic 
method.  The  interpretation  of  dreams  is  the  most  valuable  means 
at  our  disposal  for  studying  the  deepest  and  most  significant  mental 
processes  of  the  personality. 

Fundamental   States    in   some  Forms  of  Psychoneurosis.     BORIS 

SIDIS. 

The  main  trait  of  psychoneurosis  is  the  interconnectedness  of  the 
symptoms,  the  morbid  manifestations  form  a  well  organized  system. 
This  system  has  a  tendency  to  develop  into  a  parasitic  personality 
foreign  to  the  patient.  One  essential  characteristic  of  functional 
psychosis  or  psychoneurosis  is  the  periodicity  of  the  appearance  of  the 
system.  This  last  trait  is  so  characteristic  that  the  attacks  are 
described  as  recurrent  mental  states.  The  violence  of  the  attack,  the 
dissociation  of  the  system,  and  its  subconscious  character  may  be 
further  added  to  the  description  of  the  symptom-complex  of  psycho- 
neurosis  or  of  functional  neurosis. 

The  attacks  can  be  traced  to  mental  trauma,  to  emotional  shocks, 
and  especially  to  experiences  of  early  childhood.  These  experiences 
are  by  no  means  of  a  sexual  character  as -Freud  and  his  followers 
claim.  A  close  study  of  psychoneuroses  of  the  phobia  type  can  un- 
mistakably be  referred  to  two  fundamental  states  of  early  childhood : 
a  primitive  fear  of  the  unfamiliar  characteristic  of  all  animal  life 
and  an  over-developed  sense  of  the  mysterious  cultivated  in  early 
childhood  by  social,  moral,  and  especially  by  religious  training. 

Psychopathological  Misconceptions  of  the  Psychologist.     SHEPHERD 
IVORY  FRANZ. 

Visual  Discrimination  in  Raccoons.     L.  W.  COLE. 

The  purpose  of  the  experiments  was  to  learn,  if  possible,  whether 
the  raccoon  has  color  vision.  The  objects  presented  to  the  animals 
for  discrimination  were  six  ordinary  drinking-glasses  covered  with 
colored  papers  of  equal  and  nearly  equal  brightness.  From  one  of 
these  glasses  the  animal  could  obtain  food.  Selecting  this  glass  con- 
stituted a  right  choice,  while  touching  any  one  of  the  other  glasses  was 
recorded  as  an  error. 

To  obtain  evidence  as  to  the  presence  of  color  vision  it  was  neces- 
sary (i)  to  compel  discrimination  by  preventing  the  animals  from 
exploring  the  feeding  vessels  by  touch,  (2)  to  eliminate  the  possi- 
bility of  discrimination  by  means  of  odor  differences,  (3)  to  eliminate 
the  possibility  of  discrimination  by  brightness  differences. 
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The  raccoons  seemed  not  to  discriminate  at  all  so  long  as  open 
glasses  were  used  into  which  they  could  thrust  their  paws.  Conse- 
quently the  glasses  were  clamped  with  their  tops  immediately  under- 
neath a  horizontal  board.  As  soon  as  this  was  done  the  records 
showed  successful  discrimination. 

Presumably  the  animals  might  be  guided  in  this  discrimination  by 
odor  differences  due  (i)  to  the  smell  of  food  in  the  food  glass,  or  (2) 
to  the  smell  of  the  animal's  paws  due  to  their  more  frequent  contact 
with  this  vessel,  or  finally  (3)  to  a  difference  in  the  odor  of  the  pig- 
ments of  the  colored  papers. 

Food  was  placed  in  all  the  glasses  with  no  change  in  the  record  of 
right  choices,  thus  the  first  possibility  seems  to  be  eliminated.  To 
meet  the  second  difficulty  we  made  six  food-glasses,  all  of  the  same 
color,  and  changed  from  one  to  another  every  fifth  trial.  In  addition, 
we  presented  these  six  glasses  simultaneously  to  ascertain  whether  the 
animal  could  select  the  one  used  as  a  food-glass.  Failure  occurred  uni- 
formly in  all  these  tests. 

To  eliminate  discrimination  by  means  of  possible  differences  in  the 
odors  of  the  pigments,  the  colored  papers  were  put  inside  the  glasses 
in  one  series  of  trials  and  in  another  the  paper-covered  glasses  were 
covered  with  shellac.  In  the  latter  case  the  animals  readily  learned  to 
make  thirty  consecutive  right  choices,  in  the  former  twenty-five. 
Finally  the  animals  could  not  select  the  food-container  in  the  dark. 
We  decided,  therefore,  that  the  discrimination  was  not  olfactory. 

The  possibility  remained  that  the  discrimination  was  due  to  bright" 
ness  differences  in  the  colored  papers  used.  One  of  our  animals,  how- 
ever, after  having  selected  Gray  5  from  among  a  group  of  colors  more 
than  thirty  consecutive  times  '  confused'  it  with  Gray  4  seventeen  out 
of  thirty  trials  when  the  selections  had  to  be  made  from  a  group  of 
grays.  Grays  4  and  5  are  quite  different  in  brightness.  The  animals 
could  not  select  a  food-glass  from  a  group  covered  with  the  same  shade 
of  gray,  or  colored  paper.  Thus  we  have  no  ground  for  supposing 
that  these  animals  detect  brightness  differences  imperceptible  to  man. 
Further,  we  used  colors  of  equal  brightness  with  the  food-color  as 
measured  by  Rood's  flicker  method,  and  we  also  used  a  few  colors  dif- 
fering from  it  in  brightness.  The  animals  made  the  same  average 
number  of  errors  on  each  of  these  two  classes  of  colors.  Hence  we 
may  be  fairly  certain  that  our  animals  were  making  their  selections  by 
differences  in  color  alone. 

In  the  course  of  the  experiments  the  animals  selected  nine  different 
colors  and  one  gray  from  groups  of  papers  equally  bright  for  the 
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human  eye.  In  many  of  the  experiments  they  made  thirty  correct 
choices  in  thirty  trials  and  in  no  case  did  we  discontinue  training  until 
twenty-five  right  choices  in  thirty  trials  were  made. 

Since  by  reason  of  nocturnal  habits  the  raccoon  is  regarded  as 
necessarily  color-blind,  we  propose  to  test  this  animal  further  by  the 
Yerkes- Watson  method  which  had  not  been  described  when  these 
experiments  were  made. 

Some  Visual-Motor  Coordinations  in  the  Rat.     FLORENCE    RICH- 
ARDSON. , 

The  results  of  experiments  in  which  rats  were  taught  to  jump  from 
one  platform  to  another  show  that,  in  these  animals,  vision  is  not 
essential  as  a  control  for  learning  to  jump  distances  up  to  and  includ- 
ing fifteen  inches,  but  is,  seemingly,  essential  for  accomplishing 
longer  jumps.  When  the  distances  were  gradually  lengthened,  the 
animals  accommodated  themselves  to  the  change  apparently  by  means 
of  a  trial  and  error  method  based  upon  tactual  and  kinaesthetic  impres- 
sions. When  the  distance  was  lessened  from  twenty-four  inches  to 
eight  inches,  the  animals,  having  established  a  habit  of  jumping 
longer  distances,  were  unable  to  shorten  sufficiently  the  length  of  the 
jump.  This  may  be  due  either  to  the  failure  of  the  visual  impression 
to  convey  information  as  to  the  distance  of  the  stimulus  or  to  the  tend- 
ency of  the  amount  of  innervation  released  to  become  relatively  fixed 
through  habituation,  and  thereby  very  difficult  of  modification. 

When  the  direction  of  the  stimulus  was  changed,  the  animals  were 
quite  readily  able  to  modify  successfully  their  reactions.  This  series 
of  tests  seemed  to  give  evidence  of  the  function  of  a  distance  receptor. 
The  possibility  of  the  use  of  olfaction  as  a  control  had  been  previously 
eliminated  from  consideration,  and  audition  could  not  have  served  in 
this  case.  Therefore,  it  seems  evident  that  vision  had  successfully 
controlled  the  adjustment  to  a  distant  stimulus  under  changed  condi- 
tions. While  vision  seemed  capable  of  affording  evidence  concerning 
the  direction  of  a  distant  stimulus,  it  was  apparently  not  alone  capable 
of  controlling  the  amount  of  innervation  necessary  to  make  the 
requisite  readjustments.  In  other  words,  it  did  not  operate  so  as  to- 
furnish  information  concerning  the  third  dimension. 

The  Visual  Perception  of  Size  in  the  Dog.     ROBERT  M.  YERKES. 

With  an  improved  form  of  the  brightness  apparatus  which  has 
been  used  for  several  years  in  the  Harvard  Psychological  Laboratory 
Mr.  M.  E.  Haggerty  is  testing  the  ability  of  the  cocker  spaniel  to- 
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discriminate  two  visual  fields  whose  only  constant  difference  is  in  size. 
The  apparatus  permits  of  accurate  control  of  brightness,  size,  and  form. 
The  results  to  be  reported  in  this  preliminary  statement  are:  (i) 
The  animal  persistently  sought  to  discriminate  by  other  factors  than 
size,  and  for  weeks  succeeded  in  foiling  the  efforts  of  the  experimenter 
to  force  dependence  upon  a  single  visual  factor.  During  the  early 
tests  the  animal  gave  no  attention  to  the  visual  fields.  (2)  It  has 
proved  practically  impossible  to  obtain  persistent  attention,  with 
efforts  to  discriminate,  by  the  use  of  hunger  as  a  motive  for  choice. 
The  experimenter  is  inclined  to  think  that  some  form  of  punishment 
for  incorrect  choices  will  have  to  be  employed  if  the  maximum  power 
of  discrimination  is  to  be  revealed.  (3)  The  animal  has  demonstrated 
its  ability  to  distinguish  an  illuminated  circular  area  four  centimeters  in 
diameter  from  an  area  six  centimeters  in  diameter. 

Preliminary  Experiments  on  Anthropoid  Apes.    M.  E.  HAGGERTY. 

Experiments  were  made  in  the  New  York  Zoological  Park  on 
three  anthropoid  apes,  a  chimpanzee  and  two  orangs.  One  problem 
was  to  pull  in  food  from  a  table  by  means  of  a  hooked  stick.  The 
other  problem  was  to  use  a  stick  in  poking  food  out  of  a  five-centi- 
meter hollow  iron  pipe  fastened  70  cm.  from  the  floor  of  the  cage. 
The  chimpanzee  learned  neither  of  the  problems  alone.  He  was 
allowed  an  extended  series  of  observations  of  an  orang  pulling  in  food 
with  the  stick,  but  still  did  not  learn  to  do  the  act.  Both  orangs 
pulled  in  food  at  their  first  trial,  and  one  learned  unaided  to  poke  food 
out  of  the  pipe.  The  other  orang  failed  to  learn  unaided,  but  did 
learn  by  watching  the  first  orang  do  the  act.  The  experiments  were 
too  scanty  for  generalization,  but  suggest  (a)  a  remarkably  fertile 
field  in  the  apes  for  the  investigation  of  animal  intelligence ;  (£)  a 
definite  and  precise  limitation  of  the  sense-impulse  theory  of  animal 
learning ;  (c)  a  greater  role  for  imitation  than  among  any  lower  species. 

A    Working  Hypothesis  for    Comparative  Psychology.      WM.    H. 

BURNHAM. 

A  thorough  application  of  the  genetic  method  would  save  us  from 
the  fallacies  surviving  from  the  old  faculty  psychology.  The  hypothesis 
proposed  is  so  closely  in  harmony  with  our  present  knowledge  that  it 
may  not  seem  new,  but  if  stated  before  it  has  not  been  generally  adopted. 
I  would  suggest  that  we  should  assume  not  only  an  evolution  of  the 
mind  but  also  of  the  different  mental  powers.  Instead  of  speaking  of 
different  levels  of  intelligence  it  is  more  correct  to  speak  of  different 


50  EIGHTEENTH  ANNUAL  MEETING    OF  THE 

levels  of  perception  and  memory  and  judgment.  There  may  be  just 
as  many  gradations  in  the  development  of  perception  and  judgment 
as  there  are  stages  of  organic  development.  It  was  long  ago  shown 
that  we  have  not  one  faculty  of  memory  but  many  memories,  and  the 
genetic  point  of  view  suggests  that  there  are  as  many  gradations  in  the 
development  of  memory  as  there  are  stages  in  evolution  from  the 
amoeba  to  man.  Certainly  there  is  a  great  gap  between  the  organism 
which  has  merely  memory  for  food  and  certain  movements  and  the 
animal  like  the  dog  which  has  memory  for  odors,  sights,  and  com- 
plex situations. 

We  find  no  dramatic  beginning  even  of  the  power  of  associative 
memory.  Thus  without  any  anthropomorphic  fancies  in  attributing 
to  the  lower  the  attributes  of  the  higher,  we  may  assume  that  the 
amoeba  has  the  power  of  profiting  by  individual  experience  and  even 
that  it  has  the  power  of  memory  for  movement  and  certain  vague 
organic  impressions  connected  with  the  taking  and  assimilation  of 
food,  and  nevertheless  maintain  that  the  gulf  between  its  memory  and 
that  of  the  higher  animals  is  as  great  as  the  old  psychology  deemed  it 
to  be  between  protoplasm  and  man. 

Our  difficulty  comes  from  the  fact  that  we  are  prone  to  look  upon" 
memory  and  perception  and  will  as  indicating  in  some  way  a  high 
order  of  psychic  development,  whereas  the  essential  question  is  not 
whether  an  animal  has  memory  or  not  but  what  kind  and  degree  of 
memory  it  has  and  how  complex  are  the  situations  to  which  it 
responds. 

The  whole  mind  acts  in  the  various  fundamental  mental  processes, 
perception,  attention,  memory,  and  the  rest.  The  view  here  suggested 
is  in  harmony  with  this  psychological  doctrine.  Instead  of  a  hierarchy 
of  different  faculties  we  have  here  a  hierarchy  of  stages  in  the  develop- 
ment of  each  faculty  or  rather  each  fundamental  mental  process. 

Personal  Differences  in  Suggestibility.      WALTER  D.  SCOTT. 

Suggestibility  has  been  assumed  to  be  a  definite  c  faculty.'  It  is 
uniformly  asserted  that  any  particular  group  of  individuals  could  be 
subjected  to  a  single  simple  test  and  ranked  according  to  their  sugges- 
tibility. These  assumptions  do  not  admit  of  verification.  The  ordi- 
nary tests  for  suggestibility  result  in  but  low  correlations.  Practically, 
a  zero  coefficient  of  correlation  was  obtained  from  two  ideal  methods 
of  testing  for  '  suggestibility  in  general.'  Such  a  result  proves  the 
necessity  for  a  more  careful  analysis  of  the  mental  processes  involved 
in  any  display  of  suggestibility. 
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Defective  Color-  Vision  among  Women.     SAMUEL  P.  HAYES. 

It  is  commonly  maintained  that  color-blindness  is  very  much  rarer 
among  women  than  among  men  (4  per  cent,  among  men,  o.i  per  cent, 
among  women),  and  that  one  reason  for  the  difference  is  the  fact  that 
color-blindness  is  ordinarily  transmitted  through  women  without  affect- 
ing them.  A  search  through  the  literature  upon  color-vision  has  dis- 
covered a  number  of  genealogies  of  color-blind  families  in  several  of 
which  the  mothers  as  well  as  the  children  have  been  color-blind. 
Among  457  women  college  students,  tested  with  the  Nagel  cards,  104 
have  made  mistakes  which  indicate  some  deficiency  in  their  color- 
sense.  Of  these,  23  have  been  examined  further  in  the  laboratory : 
two  are  undoubtedly  color-blind,  and  four  others  probably  are,  though 
no  two  of  the  six  show  exactly  the  same  degree  of  color-deficiency. 
The  remaining  17  show  different  degrees  of  color  defect  —  their  color 
threshold  is  above  normal  and  they  make  minor  color-confusions,  but 
they  cannot  be  satisfied  with  the  dichromat  equation,  even  when  a 
considerable  amount  of  blue  and  white  are  added  to  the  red  and  green 
compared.  A  difference  in  the  functioning  of  the  two  eyes  was  fre- 
quently observed.  Among  the  457  tested,  44  made  mistakes  with  one 
eye  only,  while  23  others  made  different  mistakes  with  each  eye.  The 
deficiency  is  most  marked  on  one  side  in  5  of  the  17  color-weak  sub- 
jects and  in  3  of  the  4  color-blind  suspects. 

Report  of  the  Committee  on  Methods  of  Teaching  Psychology. 

1.  General    Report:    Recommendations.      CARL  E.  SEASHORE, 
Chairman. 

2.  In  the  Normal  Schools.     G.  M.  WHIPPLE. 

3.  In  the  Colleges  without  Laboratories.    MARY  WHITON  CALKINS* 

4.  In  the   Colleges  and   Universities  with   Laboratories.     J.   R. 
ANGELL  and  E.  C.  SANFORD. 

(This  report  will  be  published  in  full.) 

The  Form  of  the  Color  Pyramid.     HOWARD  C.  WARREN. 

Visual  qualities  are  usually  shown  in  a  figure  of  three  dimensions  ; 
grays  are  represented  along  a  vertical  axis,  color-tones  in  angles  about 
this  axis,  differences  of  saturation  (chroma)  in  distances  from  it. 
Granting  this  scheme  best  represents  the  facts,  there  are  two  objections 
to  the  forms  given  in  our  text-books,  (i)  The  proportion  between 
axis  and  circumference  is  wrong.  There  are  about  700  distinguish- 
able grays  and  160  distinguishable  saturated  hues.  Polar  length, 
therefore,  should  be  about  14  times  the  greatest  diameter.  In  all 
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published  figures  the  axis  is  less  than  3  times  the  diameter.  (2)  The 
shape  of  the  circumference  (which  I  will  call  the  l  color  belt ')  needs 
revision.  It  is  variously  shown  as  square  (Ebbinghaus,  Titchener, 
Calkins,  Angell),  circular  (Ziehen,  Witmer),  and  triangular  (Helm- 
holtz,  Wundt).  These  constructions  rest  on  particular  color  theories. 
But  the  form  should  be  determined  experimentally.  Two  problems 
are  involved.  (#)  Number  of  hues  in  the  color  belt.  Taking  one 
unit-length  for  each  perceptible  difference,  we  determine  the  size  of 
the  circumference,  but  not  its  shape.  (3)  Number  of  chroma  differ- 
ences. We  have  to  determine  the  perceptible  differences  between 
gray  and  spectral  end-red,  between  gray  and  the  next  spectral  red,  and 
so  on  for  each  of  the  160  hues ;  this  gives  radial  distance  of  each  point 
on  the  belt.  The  belt  is  probably  an  irregular  circle,  with  one  flat 
segment  for  purples.  Three  further  questions  arise,  (i)  How  much 
is  the  color  belt  tilted?  (2)  At  what  level  on  the  axis  should  the  belt 
be  placed?  The  'single  cone'  figure  seems  unjustified.  (3)  Can  all 
visual  qualities  be  shown  on  the  same  scale  in  physical  space  ?  If  there 
are  more  chroma-differences  from  yellow  to  gray  and  thence  to  blue, 
than  there  are  hue-differences  from  yellow  to  blue,  physical  represen- 
tation would  require  smaller  units  for  chroma  than  for  hue.  The 
evidence  at  hand  shows  that  the  figure  is  neither  cone,  sphere,  pyramid, 
nor  octahedron.  In  view  of  the  known  facts  the  most  appropriate 
term  is  the  color  spindle. 

The  Study  of  Perception  as  an  Introduction  to  the  ^Esthetics  of 
Architecture.     ETHEL  PUFFER  HOWES. 

What  Social  Objects  does  Psychology  Presuppose.  GEO.  H.  MEAD. 
Current  psychological  practice  is  responsible  for  the  use  of  the 
term  'consciousness'  as  if  it  were  a  'soul.'  This  use  arises  out  of 
the  parallelistic  treatment  of  the  subject-matter  of  psychology. 
Corresponding  to  the  central  nervous  system,  or  its  states,  there  is 
presupposed  an  island  of  consciousness  whose  states  parallel  the 
neuroses.  This  use  of  consciousness  makes  a  consistent  philosophy  of 
nature  impossible.  The  phase  of  the  situation  to  which  the  paper 
directed  especial  attention,  was  the  view  of  the  self  as  a  growth  within 
this  field  of  consciousness,  which  is  assumed  to  be  open  directly  only 
to  introspection  and  to  be  a  presupposition  of  the  consciousness  of 
other  selves.  An  analysis  of  the  self-consciousness  open  to  introspec- 
tion undertook  to  make  evident,  on  the  contrary,  that  the  whole  devel- 
opment of  the  consciousness  of  meaning  through  gesture  and  its 
derivative  language  presupposes  selves  as  preexistent,  logically,  to 
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the  self  of  introspection.  Selves  are  social  objects  which  psychology 
must  presuppose  as  definitely  as  it  presupposes  the  physiological 
objects  —  the  physical  organism  and  its  nervous  system.  Ultimately 
psychology  will  accept  the  definition  of  this  object  from  the  social 
sciences  as  it  accepts  the  definition  of  the  physiological  object  from 
the  biological  sciences.  These  sciences  will  state  the  social  conditions 
under  which  self-consciousness  is  possible  as  physiological  science 
states  the  physical  conditions  under  which  consciousness  is  possible. 

Notes  on  the  Viatility  of  Attention.     GEO.  V.  N.  DEARBORN. 

The  determination  of  the  attention-line  from  moment  to  moment 
is  physiologically  the  selection  of  the  pathways  through  the  central 
nervous  system  concerned  in  the  adaptive  reaction  or  tendency  thereto 
(innervations) . 

The  universal  group-action  of  the  nervous  system  as  well  as  the 
vast  complexity  of  the  always  unique  conditions,  makes  it  inevitable 
that  there  should  be  no  simplicity  in  this  attention-line  process.  It  is 
therefore  idle  to  seek  a  simple  rule-of-action  or  '  theory  of  attention.' 
The  best  we  may  hope  for  is  sometime  a  concise  descriptive  summary 
of  the  nervous  influences  and  other  circumstances  involved  in  this 
viatility  or  path-selection. 

What  may  be  termed  the  kinetic  basis  of  the  attention-impulses 
through  the  central  nerve-system  consists  apparently  in  large  part  of 
nervous  circuits.  These  are  of  many  different  lengths,  the  shortest, 
probably,  being  comprised  within  the  sympathetic  arc  of  one  viscus, 
for  example,  while  the  longest  extends  from  voluntary  muscle  to  the 
cerebral  cortex  and  round  again  to  (other  fibers  of  ?)  the  same  muscle 
or  functional  group  of  muscles.  These  manifold  and  unceasing  group- 
streams  of  nervous  influences  exert  their  effects  on  the  bodily  activity 
through  balances  or  resultants  within  and  between  them. 

Conspicuous  among  the  many  determining  influences  of  the  centra* 
nervous  system  for  any  attentive  innervation  we  may  mention  four, 
viz. :  i.  The  relative  degree  of  vasomotor  congestion  in  various  func- 
tional groups  of  psychomotor  neurones  of  the  sympathetic,  the  cord, 
the  cerebellum ,  and  the  hemispheres.  This  we  may  suppose  of  especial 
importance  as  a  determinant  of  the  reflex  attention-line. 

2.  Streams  of  nervous  influence  on  the  one  hand  from  numerous 
habit-groups  of  neurones  in  the  central  nervous  system  proper,  repre- 
senting the  personal  interests  (habits)  of  the  individual;  and  on  the 
other  hand  from  the  sympathetic  ganglia  and  plexuses,  standing  for  the 
person's  basal  biologic  interests  (instincts  and  vegetative  habits,  nutri- 
tional, sexual,  etc.). 
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3.  In  manner  more  or  less  like  the  relative  vasomotor  congestion, 
the  relative  *  fatigue-rest  balance '  or  liability  to  action,  exerting  influ- 
ence on  the  attention-line  impulses  in  the  nervous  system,  tending  to 
draw    the  effective   balance  over  its    pathway  because  that  of    least 
resistance. 

4.  Tides  of  sensation-influence  from  all  the  sensory  fields  pouring 
into  the  central  nervous  system,  with  a  tendency  for  the  effectively 
strongest  or  most  unusual  to  determine  the  attention-line  on  the  (still 
unknown)  principles  of  reflex  distribution.     In  forced  voluntary  atten- 
tion this  factor  of  viatility  might  be  nil,  serving  only  to  increase  the 
general  inhibition-strain. 

Rhythm  of  Religious  Emotion  in  a  Diary  of  1814-1818.     C.  B. 
BLISS. 

A  diary  found  in  an  abandoned  house,  begun  in  1814,  when  the 
writer  was  between  nineteen  and  twenty,  kept  four  years  with  pains- 
taking accuracy,  recording  only  personal  religious  experience,  in  a 
quiet  secluded  town  where  life  was  simple  and  distracting  events  few 
and  far  between,  furnishes  excellent  material  for  a  study,  among  other 
things,  of  the  stream  of  religious  emotion.  First  reading  shows  con- 
stant variation.  Transcribing  items  of  emotion  and  indicating  their 
intensity  by  rough  marks  on  the  margin,  shows  a  grouping  of  the  days 
of  deep  feeling.  A  more  careful  examination  was  made  by  indicating 
the  amount  of  satisfactory  emotion,  called  '  affection,'  '  relentings'  and 
4  heart-melting,'  by  vertical  lines  from  a  common  base  at  equal  spaces. 
These  were  summed  up  first  by  pricking  pinholes  through  black  paper 
laid  under  the  record  for  each  month  successively,  and  then  printing 
the  holes  on  sensitive  paper,  thus  producing  a  composite  photograph 
of  the  impression  of  intensity  made  by  the  words  of  the  writer  on  the 
mind  of  the  reader.  A  second  method  simply  added  together  the 
vertical  lines  for  the  corresponding  days  in  each  week,  for  the  cor- 
responding days  in  each  month,  and  for  all  the  days  in  each  month 
consecutively,  thus  showing  the  weekly,  monthly,  and  yearly  rhythm 
indicated  by  the  curves  on  the  charts.  .  .  .  The  totals  for  the  suc- 
cessive months  fall  off  from  the  beginning  to  the  end,  with  variations 
due  to  special  conditions.  .  .  .  The  monthly  curve  shows  a  maxi- 
mum on  the  tenth,  with  a  rise  from  the  sixth  and  a  fall  to  the  four- 
teenth day.  .  .  .  Other  apparent  maxima  on  the  fourth  and  eighteenth 
are  less  certain.  .  .  .  The  weekly  rhythm  for  the  first  two  years  is 
high  Sundays  and  low  Wednesdays.  .  .  .  Further  study  of  words 
used  might  change  the  form  of  the  curves  somewhat.  .  .  .  Many 
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associated  problems  suggest  themselves.  .  .  .  The  diary  contains 
901  entries,  and  4,500  words,  and  would  seem  to  be  well  worth  print- 
ing, for  its  value  as  material  for  study  as  well  as  for  its  intensely 
human  interest. 

The  Correlation  of  Pitch  and  Intensity  Discrimination.     W.  W. 
NORTON,  reported  by  J.  B.  MINER. 

Tests  were  given  to  276  college  students  divided  into  groups  of 
about  40  each.  The  pitch  tests  were  made  with  small  forks  on  a 
resonator  and  with  a  sonometer  using  a  sliding  bridge  on  one  string. 
The  method  was  nearly  like  that  found  most  satisfactory  by  Seashore 
in  attempting  to  standardize  the  form  of  pitch  test  in  connection  with 
the  work  of  the  committee  of  the  Association.  A  standard  of  435  v. 
was  compared  with  a  graded  series  varying  from  it  by  30,  23,  17,  12, 
8,  5,  3,  2,  i,  y?,,  o  v.d.  and  then  back  again.  The  median  of  three 
of  these  double  series  was  taken  as  the  observer's  record.  The  posi- 
tion of  the  standard  in  each  comparison  was  determined  by  chance. 
The  observers  were  told  that  the  sounds  would  approach  identity,, 
some  would  be  given  that  were  alike,  and  then  the  sounds  would  be- 
come different  again.  The  test  for  intensity  discrimination  was  given 
similarly  with  a  falling  pendulum,  using  90  degrees  for  the  standard 
sound  and  having  the  others  differ  from  it  by  just  twice  the  quantities 
used  for  pitch  but  expressed  in  degrees.  The  practice  was  distributed 
over  the  three  different  tests  as  far  as  possible. 

In  the  sonometer  test  the  average  discrimination  was  5.8  v. ;  M.V., 
4.7;  mode,  about  2.5  v.  In  the  fork  test  the  average  was  6.0  v.d.  ; 
M.V.,  4.2  ;  mode  about  3.5  v.d.  In  these  tests  practically  two-thirds 
of  the  cases  fell  between  o  and  4.5  v.d.,  showing  that  the  curves  were 
decidedly  skewed.  The  coefficients  of  correlation  were,  for  sonometer 
and  forks,  Pearson  method,  .75  ;  median  ratio,  .89;  modal  ratio,  about 
i.o.  For  sonometer  and  intensity,  Pearson,  .39;  median  ratio,  .67; 
modal  ratio,  .65.  Forks  and  intensity,  Pearson,  .30;  median  ratio, 
.45.  The  reliability  of  the  pitch  tests  is  indicated  by  their  close  corre- 
lation. The  validity  of  the  intensity  test  awaits  further  knowledge 
of  the  reliability  of  the  falling  pendulum.  Further  interpretation 
may  be  possible  after  certain  factors,  especially  practice,  have  been 
studied.  With  similarly  skewed  curves  the  Pearson  coefficient  is  ap- 
parently not  as  characteristic  as  Thorndike's  median  ratio.  There 
appears  to  be  no  satisfactory  way  of  expressing  the  variability  in  the 
correlation  when  the  distributions  are  not  normal  except  by  giving  the 
entire  correlation  tables.  These  tables  were  shown  graphically  and 
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also  the  distribution  curves  for  each  test  and  for  the  ratios  between 
sonometer  and  intensity  tests  reduced  to  equivalence  in  variability. 

Eye  Movements  in  Children's  Reading.     W.  F.  DEARBORN. 

A  study  has  been  made  of  the  reading  of  children  in  the  early 
grades  by  securing  photographic  records  of  the  movements  of  their 
eyes  in  reading.  These  records  have  been  compared  with  the  results 
of  tachistoscopic  experiments  on  the  same  pupils,  with  a  view  to  de- 
termining an  objective  test  of  the  progress  of  pupils  in  learning  to 
read,  and  of  the  success  of  various  methods  of  teaching  reading.  It 
is  believed  that  the  records  of  the  number  (and  duration)  of  the  pauses 
of  the  eye  usually  indicate  the  actual  working  span  of  attention,  and 
are  in  this  respect  superior  to  tachistoscopic  records.  The  number 
of  pauses  made  in  reading  a  line  of  words  may  show,  for  example, 
whether  a  child  who  has  been  taught  by  the  word  method  really 
reads  by  word-wholes  or  not,  and  thus  furnishes  an  indication  of  the 
pupil's  progress,  and  the  success  of  the  method  of  teaching  employed. 

Discriminative  Sensitivity  of  School  Children.     JAMES  E.  LOUGH. 

The  experiments  here  reported  were  made  for  the  purpose  of  test- 
ing the  discriminative  sensitivity  of  school  children  by  a  method  that 
can  be  used  with  any  number  of  children  under  ordinary  school-room 
conditions.  The  method  gives  very  satisfactory  results.  Children 
readily  comprehend  what  they  are  required  to  do,  and  mark  the  papers 
according  to  directions  with  practically  no  interference  of  regular 
school-room  routine.  Sheets  of  paper  were  printed  with  twenty  rows 
of  dots ;  three  dots  in  each  row.  The  distance  from  the  middle  dot 
to  one  of  the  end  dots  was  constant — 8  cm.,  while  the  distance  to  the 
other  end  dot  varied  by  millimeters  from  7  cm.  to  9  cm.  This  sheet 
was  covered  by  a  second  sheet  in  which  a  slit  was  cut,  so  that  but  one 
row  of  dots  could  be  seen  at  a  time.  The  two  sheets  were  given  to 
school  children  with  instruction  to  mark  each  row  -f-  or  —  as  the  dis- 
tance between  the  middle  dot  and  the  right  end  dot  seemed  greater  or 
less  than  the  distance  between  the  middle  dot  and  the  left  end  dot. 
Care  was  taken  that  nothing  in  the  arrangement  or  order  of  the  dots 
should  serve  as  a  clue. 

The  results  of  the  investigations  are  presented  here  in  the  form  of 
a  preliminary  report.  A  study  of  children  of  the  third,  fifth  and 
eighth  grades  shows  that  the  best  power  of  discrimination  is  to  be 
found  in  the  eighth  grade  and  the  least  power  of  discrimination  in  the 
third  grade.  A  study  of  three  groups  of  sixth  grade  girls  was  made 
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to  see  if  there  is  any  variation  in  discriminative  sensitivity  with  vari- 
ations in  school  standings,  one  group  of  ten  girls  being  selected  from 
the  best  pupils  of  the  grade,  another  group  of  ten  from  the  average 
pupils  of  the  grade  and  one  group  of  ten  from  the  poorest  pupils  of  the 
grade.  It  is  found  that  the  best  pupils  show  the  best  power  of  dis- 
crimination and  the  most  improvement  with  practice,  and  that  the 
poorest  pupils  show  the  least  power  of  discrimination,  and  practically 
no  improvement  with  practice. 

Fatigue  and  distractions  (music,  conversation,  odor,  etc.)  inter- 
fere with  the  discrimination  of  children  more  than  in  the  case  of 
adults,  and  practice  improves  the  power  of  discrimination  more  rapidly 
in  children. 

A    Genetic    Study  of  the  Psychology  of  Shame.     THEODATE   L. 
SMITH. 

In  attempting  a  study  of  any  emotion  the  first  thing  to  be  consid- 
ered is  the  possible  sources  of  material  for  such  an  investigation. 
Here  experimental  psychology  can  offer  as  yet  but  little.  Only  the 
simplest  emotions  have  thus  far  proved  susceptible  to  laboratory  tests, 
and  the  results  of  plethysmographic  experiments  have  not  been  com- 
mensurate with  the  amount  of  labor  bestowed  upon  them  and  are 
lacking  in  definiteness.  Introspection  can  give  us  much  in  the  way  of 
psychological  analysis  but  can  furnish  no  genetic  material.  For  this 
we  must  turn  to  anthropology  and  objective  psychology ;  to  the  study 
of  animals,  children,  and  defectives.  Literature  and  biography  also 
furnish  illustrative  material.  From  an  analysis  of  many  cases  of 
human  shame,  from  the  simplest  to  the  most  complicated  types,  the 
one  thing  universally  present  appears  to  be  the  feeling  that  the  social 
self  has  lost  value.  Capability  of  shame  would  thus  be  in  direct  ratio 
to  the  development  of  the  social  self-consciousness  and  the  question  of 
animal  shame  directly  dependent  upon  that  of  their  self-consciousness. 
Over  five  hundred  cases  of  so-called  animal  shame  were  collected,  but 
the  majority  of  these  were  rejected  because  of  the  possibility  of  an 
element  of  fear  being  present.  Analysis  of  the  residue  brings  out  the 
fact  that  animals  show  the  most  characteristic  expressions  of  shame  as 
exhibited  in  man  —  always  in  social  situations  either  wholly  animal  or 
in  relation  to  man.  It  is  in  the  social  situations  arising  among  gre- 
garious animals  that  Lloyd  Morgan  finds  the  germs  of  the  development 
of  the  sense  of  personality  in  animals.  If  we  admit  even  a  rudimen- 
tary self-consciousness  in  animals  we  have  the  possibility  of  an  abase- 
ment of  self  which,  however  crude,  may  properly  be  considered  as  a 
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form  of  shame  and  possibly  not  very  different  from  the  earlier  mani- 
festations of  shame  in  children. 

In  studying  cases  of  shame  in  young  children  its  first  manifesta- 
tions seem  to  be  rather  a  sense  of  disharmony  with  his  environment, 
later  perhaps,  a  naughty  self  estranged  from  the  orderly  one  but 
having  little  if  any  moral  quality.  Shame  as  a  moral  quality  is  a  later 
development  and  primitive  peoples  are  quite  as  sensitive  to  ridicule 
and  exhibit  more  shame  at  an  offence  against  their  conventionalities 
than  for  any  amount  of  moral  depravity.  Even  in  the  most  highly 
civilized  community  an  individual  may  be  overwhelmed  with  far  more 
acute  shame  in  consequence  of  a  social  blunder  than  for  a  serious 
moral  offence,  if  the  latter  is  known  only  to  himself.  Even  the  same 
act  may  in  one  environment  be  a  source  of  self-congratulaton  to  the 
individual,  and  in  another  cause  him  to  blush  and  want  to  get  out  of 
the  way.  In  tracing  the  development  of  shame  in  the  phylogenetic 
and  ontogenetic  series  we  find  it  coinciding  with  the  development  of 
self-consciousness  and  reflecting  always  in  its  particular  manifestations 
the  social  environment.  Its  moral  quality  is  a  late  development  and 
arises  only  when  there  is  a  content  of  consciousness  which  is  felt  to  be 
in  disharmony  with  and  unworthy  of  the  ideal  self. 

A  Marked  Case  of  Motor  Ideation.     STEPHEN  S.  COLVIN. 

In  the  present  discussion  the  term  ideation  is  used  in  a  more  com- 
prehensive sense  than  the  term  imagery  (if  taken  to  signify  only  cen- 
trally aroused  processes).  By  motor  ideation  in  this  discussion  is 
meant  both  kinaBsthetic  imagery  and  kinaesthetic  sensation  as  far  as 
they  constitute  the  mind-stuff  of  our  ideational  processes. 

It  is  common  to  divide  ideational  types  into  two  main  classes,  the 
object  types  {Sachvorstellungstypen),  and  the  word-types  (  Wortvor- 
stellungstypen}.  Under  the  former  are  to  be  found  the  concrete 
visual,  acoustic  and  tactile-motor  types,  possibly  reinforced  by  gusta- 
tory, olfactory,  and  organic  ideation;  while  under  the  latter  are 
placed  the  verbal  types  that  think  in  printed,  written,  or  heard  words, 
or  in  speech-motor  and  hand-motor  terms. 

The  writer  in  introspecting  concerning  his  own  ideational  proc- 
esses finds  himself  often  using  a  kind  of  motor  ideation  that  is  not 
clearly  brought  out  in  this  classification,  nor  as  far  as  his  knowledge 
goes,  is  emphasized  in  the  literature.  He  is  almost  exclusively  of  a 
pure  motor  type,  using  visual  imagery  rarely,  and  with  no  auditory 
imagery  whatsoever.  In  the  main  his  introspections  are  like  those 
both  of  Strieker  and  Dodge,  but  he  finds  over  and  above  what  is 
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recorded  by  them  a  kind  of  motor  thinking  that  may  be  termed  for 
lack  of  a  better  name  dramatic  or  mimetic.  This  may  express  itself 
in  a  concrete  form,  as  for  example,  when  the  thought  oijltes  has  as  its 
mind-stuff  either  an  incipient  tendency  to  move  the  hand  rapidly  past 
the  ear  or  is  accompanied  by  the  actual  movement  itself.  In  general, 
however,  this  mimetic  ideation  consists  in  motor  images  and  sensations 
that  are  symbols  of  situation  which  they  represent  just  as  truly  as 
words  represent  concrete  reality.  This  mimetic  ideation  appears 
most  markedly  in  the  writer's  case  when  he  attempts  to  learn 
material  by  its  meaning.  This  he  invariably  does  even  with  non- 
sense material  unless  for  the  purpose  of  experimentation  he  forces 
himself  to  do  otherwise.  When  following  his  natural  tendency  he 
finds  himself  constantly  thinking  in  terms  of  movements  that  are  signs 
of  the  meaning.  In  learning  nonsense  syllables,  for  example,  he  con- 
tinually attempts  to  arrange  them  in  certain  sequences,  which  arrange- 
ment is  accompanied  by  incipient  gestures.  When  the  series  is 
recalled  it  is  reinstated  only  through  reviving  these  gestures  and  more 
general  kinassthetic  '  sets '  that  were  present  in  the  original  learning. 
The  revival  of  this  kinassthetic  ideation  always  takes  place  when  the 
writer  attempts  to  recollect  the  meaning.  Whenever  he  introspects 
on  his  meaningful  thinking,  he  invariably  finds  this  mimetic  tendency. 
Sometimes  he  discovers  actual  movements  (purely  symbolic  of  adjust- 
ment to  situations),  sometimes  traces  of  incipient  movement,  some- 
times, perhaps,  mere  kinaesthetic  images. 

Recently  he  has  discovered  another  person  who  seems  to  think  in 
the  same  way,  a  person  of  marked  motor  type  in  general,  with  inef- 
fectual visual  imagery  and  with  no  auditory  imagery  whatsoever.  It 
seems  probable  this  mimetic  type,  while  not  common,  is  not  as  rare 
as  might  at  first  be  concluded.  Very  likely  many  of  a  predominant 
visual  or  auditory  type  have  a  measure  of  this  mimetic  ideation.  For 
the  writer,  this  form  of  ideation  constitutes  the  mind-stuff  of  meaning, 
as  far  as  he  can  discover ;  may  it  not  be  that  those  who  believe  that 
they  have  imageless  thought,  possess  this  mimetic  imagination,  but  in 
so  slight  a  degree  that  it  never  has  been  analyzed  out  in  their 
consciousness  ? 

An    Instance   of    Intensive    Teaching  of    Psychology.     JOHN    P. 
HYLAN. 

In  the  following  method  the  first  aim  was  to  teach  thoroughly  and 
assist  the  students  in  assimilating  the  subject  matter. 

The  classes  consisted  of  about  twenty  persons  of  both  sexes  and  of 
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widely  varying  ages  and  degrees  of  training.  As  manual  training  was 
the  chief  common  interest,  the  course  began  with  muscle  and  nerve 
physiology,  coordination  of  movements  becoming  the  rallying  point 
from  which  to  approach  psychology  proper.  The  way  led  through 
the  anatomy  and  physiology  of  the  central  nervous  system,  instinct, 
habit  and  will.  The  topics  in  psychology  first  taken  up  were  such  as 
are  most  intimately  concerned  with  movement,  and  these  in  turn  were 
followed  by  those  which  aided  in  their  explanation.  By  following 
this  method  each  function  led  to  its  explanation  by  a  simpler  one,  the 
activity  of  the  sense  organs  finally  being  arrived  at  as  the  source  of 
ideas. 

The  regular  class  exercises  consisted  of  one  laboratory  period  and 
two  other  one-hour  periods  per  week.  In  the  latter,  lecturing,  quiz- 
zing and  discussion  mingled  informally  as  the  occasion  seemed  to 
require.  In  the  general  conduct  of  the  course  it  was  found  of  advan- 
tage to  follow  this  plan  : 

1 .  At  each  period  a  lesson  was  given  out  in  a  text-book. 

2.  At  the  next  meeting  this  was  discussed  and  augmented  by 
lecturing. 

3.  About  once  a  month,  or  as  often  as  a  general  topic  was  com- 
pleted, the  material  was  reviewed  in  conferences. 

4.  A  paper  was  then  written  covering  the  same  subject  matter. 

5.  After  the  papers  had  been  read  and  criticized  by  the  instructor, 
a  few  would  be  read  by  their  authors  before  the  class  and  subjected  to 
general  criticism. 

This  method  gave  satisfactory  results,  and  no  written  examinations 
were  held. 

Some  Facts  on  the  Retardation  of  Children.     FELIX  ARNOLD. 

Obstructed  breathing.  Twenty  boys  were  tested  with  and  with- 
out a  plug  in  the  left  nostril.  In  the  memory  test,  20  letters  (five 
rows  of  four  each)  were  studied  visually  for  five  minutes  (with  artic- 
ulatory  accompaniment)  and  orally  (five  oral  repetitions) .  In  a  series 
of  three  tests,  the  last  of  which  involved  obstructed  breathing,  the  fall 
in  the  number  of  letters  correctly  reproduced  was  5  per  cent.  The 
increase  in  the  number  of  errors  was  over  60  per  cent.  In  a  series  of 
four  tests,  of  which  the  second  and  fourth  involved  obstruction,  the 
last  test  showed  a  fall  of  almost  17  per  cent.,  while  the  number  of 
errors  increased  50  per  cent.  In  transcription  (copying  for  ten 
minutes  from  a  second  reader),  there  was  no  decrease  in  the  number 
of  syllables  copied,  but  there  was  no  increase  such  as  one  should  ex- 
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pect  from  practice.  The  same  held  in  the  arithemetic  test  (division 
of  five-place  numbers  by  two-place  numbers).  The  number  of  errors 
in  transcription  and  division  did  not  increase. 

Defective  vision.  Eleven  children  of  ages  varying  between  1 1  and 
14  were  tested  with  several  hundred  others  in  addition,  division,  tran- 
scription, and  memory.  The  tests  were  the  same  for  all  grades  and 
all  ages.  The  defects  varied  between  4/20  and  10/20.  These  chil- 
dren did  as  well  and  in  some  cases  better  than  the  class  averages  and 
the  age  averages.  Defective  vision  is  physiologically  harmful,  but  not 
pedagogical  ly. 

Individual  difference  and  gradation.  Over  500  children  were 
tested  in  addition,  division,  transcription,  memory,  and  marking 
crosses.  The  individual  difference  was  measured  by  the  per  cent, 
which  the  M.  V.  is  of  the  average.  The  M.V.  per  cent,  of  the  grades 
from  2A  through  6B  showed  a  rather  accelerated  fall.  The  M.V.  per 
cent,  of  the  ages  (8  year  olds,  etc.,  regardless  of  grades)  showed  a 
much  slower  fall  when  the  ideal  class  age-averages  were  taken,  and  a 
somewhat  less  accelerated  fall  when  the  actual  class  age-averages  were 
taken.  The  individual  differences  of  the  children,  when  artificially 
disregarded  by  the  school,  is  one  reason  for  retardation.  So  long  as 
the  school  insists  on  arbitrary  standards  and  levels  of  a  fixed  height,  it 
will  automatically  retard  those  children  varying  more  than  a  certain 
per  cent,  from  the  average. 

A  Station  for  the  Study  of  Animal  Behavior.     JAMES  P.  PORTER. 

Two  years  ago  last  November  Clark  University  and  College, 
Worcester,  Mass.,  came  into  possession  through  a  bequest  of  the  late 
O.  B.  Hadwen  of  his  home  estate  of  some  twenty  acres.  These 
beautiful  grounds,  only  a  short  distance  from  the  university  and  well 
within  the  city  limits,  were  left  to  the  above  institutions  in  the  terms 
of  the  will  as  an  Arboretum  and  to  be  used  for  biological  purposes. 

From  the  first  the  possibilities  of  a  Station  for  the  Study  of 
Animal  Behavior  have  appealed  strongly  to  those  interested  in  such 
work.  Mr.  Hadwen  was  formerly  a  dairyman  and  hence  a  part  of 
his  bequest  was  a  large  but  old  barn,  parts  of  which  are  now  being 
used  for  winter  quarters  for  some  of  our  animals.  Later  in  life  the 
donor  became  a  leader  in  horticulture  and  floriculture  in  Massachu- 
setts and  the  arboretum  is  well  planted  with  trees,  shrubs  and  flowers, 
many  of  them  rare  and  growing  in  small  groups  which  furnish  admir- 
able locations  for  cages  for  birds  and  other  animals.  The  donor  fol- 
lowed no  plan  in  planting,  and  it  would  seem  purposely,  at  least 
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about  the  house,  allowed  the  place  to  remain  or  become  thickly  set 
with  vegetation,  thus  making  it  more  desirable  for  our  work  than  it 
otherwise  would  be. 

On  taking  possession  of  the  arboretum  a  small  appropriation  was 
available  for  moving  the  animals  and  apparatus  from  the  university  to 
their  new  quarters;  also  for  building  the  latter.  At  that  time,  May, 
1908,  we  had  alligators,  pigeons,  parrots  and  spiders.  At  present  we 
have  some  eight  out-door  cages  and  have  added  porcupines,  foxes, 
woodchucks,  crow,  quail,  and  bees  to  our  collection.  Experiments 
on  the  first-named  have  been  made  with  the  food-box,  the  maze,  colors, 
brightness,  preference  for  the  use  of  the  right  or  left  fore-paw  as  a 
hand  and  learning  to  reach  with  one  or  the  other  paw,  depending  on 
the  kind  of  food  presented.  Results  comparable  with  those  previously 
found  for  higher  animals  have  been  obtained.  The  woodchuck  will 
furnish  us  with  a  most  interesting  companion  study. 

This  work  on  animal  behavior  is  now  in  its  merest  beginnings. 
It  has,  however,  a  small  special  appropriation  of  its  own.  The  in- 
vestigations which  are  now  in  progress  and  which  will  be  undertaken 
in  the  future  may  be  outlined  as  follows : 

1.  Careful  observation  of  and  experimentation  with  both  native 
and  foreign  species  of  animal  life  with  the  emphasis  especially  on  the 
former. 

2.  Cooperation  with  Professor  C.  F.«  Hodge  in  his  work  in  Na- 
ture Study  and  Domestication  of  Wild  Animals  in  order  that  the 
practical  aspects  of  our  results  on  animal  instincts,  learning  processes, 
etc.,  may  receive  due  emphasis. 

3.  While  much  will  be  done  to  make  full  use  of  the  conditions 
favorable  for  such  investigation  with  animals  under  the  most  natural 
stimuli  and  surroundings  possible,  yet  careful  control  tests  with  such 
apparatus  as  is  necessary  for  scientific  work  will  by  no  means  be 
ignored. 

The  Spatial  Values  of  the  Visual  Field  Immediately  Surrounding 
the  Blind  Spot.     C.  E.  FERREE. 

That  there  is  no  shrinkage  of  the  visual  field  due  to  the  influence 
of  the  blind  spot  has  been  held  by  Weber,  Helmholtz,  Wundt  and 
others,  all  of  whom  worked  with  stimuli  of  comparatively  large  area. 
When  superimposed  upon  the  blind  spot  these  stimuli  appeared  as 
large,  for  example,  as  similar  stimuli  presented  to  the  corresponding 
area  of  the  other  eye. 

If  it  be  held  that  there  is  no  shrinkage  of  the  visual  field  due  to  the 
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influence  of  the  blind  spot,  an  explanation  of  the  fact  that  no  gap  is 
perceived  in  the  monocular  field  of  vision  is  required.  Up  to  this 
time  the  theory  advanced  by  Volkmann,  in  1846,  has  been  generally 
accepted,  namely,  that  the  gap  is  filled  in  associatively  from  the  sur- 
rounding background.  This  theory,  depending  for  its  justification 
solely  upon  the  work  done  on  the  blind  spot,  has  been  extended  as  a 
general  principle  of  explanation  to  other  sense  fields. 

We  find,  (i)  That  complete  shrinkage  takes  place  when  the 
stimuli  observed  are  on  opposite  edges  of  the  blind  area.  Opposite 
edges  of  the  blind  spot  function  as  contiguous  retinal  areas.  (2) 
There  is  a  rapid  falling-off  of  the  influence  of  the  blind  spot  upon 
spatial  values  as  the  stimuli  recede  from  its  edges.  This  zone  of  dis- 
turbance averages  for  all  meridians  less  than  one  sixth  the  breadth  of 
the  blind  spot.  (3)  The  shrinkage  in  the  visual  field  produced  by  the 
drawing  together  of  its  edges  across  the  blind  area  is  compensated  for 
by  a  magnification  of  spatial  values  in  the  region  immediately  sur- 
rounding the  blind  spot.  In  proportion  to  the  breadth  of  the  zone  of 
disturbance,  this  magnification  is  greater  or  less  per  unit  area  of  stim- 
ulus in  different  meridians.  It  is  about  twice  as  great  in  the  vertical 
as  in  the  horizontal  meridian  and  about  one  and  one  half  times  as 
great  in  the  45°  meridian. 

These  results  make  possible,  (a)  An  explanation  of  the  absence  of 
a  gap  in  the  monocular  field  of  vision  without  recourse  to  the  wholly 
speculative  doctrine  of  associative  filling  in.  (b)  They  destroy  the 
experimental  basis  for  its  use  as  a  general  principle  of  explanation 
in  other  sense  fields,  (c)  They  indicate  why  Helmholtz  and  other 
observers  have  failed  to  find  shrinkage.  Figures  whose  margins 
extended  beyond  the  zone  of  shrinkage  were  used  and  judgments  made 
as  to  decrease  in  size  or  distortion  in  form.  No  effect  could  be  noticed 
and  none  should  have  been  expected  as  our  results  show.  (^)  They 
make  some  slight  contribution  to  the  subject  of  visual  space  percep- 
tion. For  example,  the  widely  different  spatial  values  in  the  zone 
of  disturbance  for  the  horizontal,  vertical,  and  45°  meridians  could 
scarcely  be  explained  in  terms  of  existing  empiristic  theories. 

The  analogue  of  this  problem  is  now  being  workedf  out  by  the 
writer,  in  skin  sensation.  Recourse  has  been  had  by  various  systema- 
tists  to  the  doctrine  of  associative  filling  in  to  explain  why  the  skin 
should  give  a  continuum  of  sensation  in  case  of  areal  stimulation.  So 
far  in  the  work  the  results  are  wholly  against  such  a  principle  of 
explanation. 
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A   New   Test  for   Attention   Against   Distraction.     CHARLES  T. 
BURNETT. 

The  test  in  question  is  for  the  measurement  of  visual  attention 
occurring  under  condition  of  visual  distraction.  Two  mazes  are 
employed  alike  in  every  essential  except  one.  Each  maze  is  an  ink 
line  drawn  in  an  irregular,  wandering  way  in  and  out,  back  and  forth, 
over  a  white  paper  surface  of  convenient  size,  say  i8x  26  cm.,  the 
starting  and  ending  points  being  clearly  marked.  Maze  No.  2  differs 
from  Maze  No.  i  in  that  small,  embossed  pictures  and  bits  of  paper 
of  various  forms  and  colors  are  scattered  thickly  among  the  twistings 
of  the  maze,  though  never  allowed  to  cover  any  part  of  it.  The 
observer  follows  the  line  as  rapidly  as  possible  with  a  small  wooden 
pointer,  uniformity  of  surface  for  this  pointer  being  secured  by  cover- 
ing each  maze  with  a  glass  plate.  Time  is  taken  with  a  stop-watch. 
The  amount  of  distraction  is  measured  by  the  ratio  of  the  time  taken 
to  follow  the  maze  without  distraction  to  that  for  following  the  maze 
with  distraction. 

The  following  advantages  are  alleged  for  this  method:  (i)  Dif- 
ferences among  observers  in  visual  keenness  and  motor  facility  are 
neutralized  (thus  improving,  as  do  all  tests  by  the  distraction  method, 
over  the  A- test  as  a  measure  of  attention).  (2)  The  distracting 
material  does  not  set  a  double  task  for  the  observer  and  so  produce  a 
case  of  distribution  of  attention  (thus  improving  on  the  methods  of 
mental  computation,  counting  metronome  strokes,  identifying  odors). 
(3)  The  observer  can  devote  himself  fully  to  one  task,  the  distracting 
stimulus  drawing  him  against  his  will.  (4)  The  material  for  this  test 
can  be  rather  easily  prepared  and  is  not  destroyed  by  use.  (5)  A 
standard  maze  could  be  adopted,  reproduced  as  a  wood-cut  and  sup- 
plied to  all  laboratories. 

Experiments  made  by  this  method  show  that  the  material  for  dis- 
traction is  effective  to  that  end.  Experiments  are  being  tried  in  pro- 
ducing a  maze  photographically  to  secure  uniformity  in  the  two 
required  for  a  given  set  of  measurements.  Further  tests  maintaining 
the  advantage  indicated  in  (2)  above  are  projected,  to  deal  with  visual 
attention  under  auditory  distraction  and  auditory  attention  under  now 
visual  and  now  auditory  distraction.  It  seems  necessary  to  employ 
some  such  range  of  tests  as  this  in  measuring  capacity  for  attention 
since  there  is  apparently  no  reason  why  a  given  individual  might  not 
rank  low  in  one  of  these  and  yet  high  in  another. 


PROCEEDINGS  OF  THE  FIFTH  ANNUAL  MEETING  OF 

THE    SOUTHERN   SOCIETY  FOR   PHILOSOPHY 

AND   PSYCHOLOGY,  CHARLOTTE,  N.  C., 

DECEMBER  28,  1909. 

REPORT  OF  THE  SECRETARY. 

The  fifth  annual  meeting  of  the  Southern  Society  for  Philosophy 
and  Psychology  was  held  at  Charlotte,  N.  C.,  on  Tuesday,  December 
28,  1909,  in  conjunction  with  the  annual  meeting  of  the  Southern 
Educational  Association.  The  two  sessions  comprising  the  meeting, 
forenoon  and  afternoon,  were  held  in  the  parlor  of  the  Selwyn  Hotel. 
The  program  announced  was  for  the  most  part  carried  out,  several 
papers  being  read  in  the  unavoidable  absence  of  their  authors.  The 
scope  of  the  papers  and  the  character  of  the  discussions  made  this 
probably  the  best  meeting  in  the  history  of  the  Society.  By  request 
of  the  Southern  Educational  Association,  the  Secretary  presented  at 
the  general  session  of  that  organization  on  Wednesday  forenoon,  De- 
cember 29,  an  extended  statement  of  the  history  and  work  of  the 
Society. 

At  the  business  meeting  the  officers  for  1910  were  elected  as  fol- 
lows :  President,  Professor  Edward  Franklin  Buchner,  Johns  Hop- 
kins University ;  Vice- President,  Professor  Shepherd  Ivory  Franz, 
George  Washington  University ;  Secretary-  Treasurer,  Professor 
Robert  Morris  Ogden,  University  of  Tennessee.  Elections  to  vacan- 
cies on  the  Council  constituted  the  elective  membership  of  that  body 
as  follows :  to  serve  one  year,  Dr.  J.  Mark  Baldwin,  Paris,  France, 
and  Mr.  Reuben  Post  Halleck,  Boys'  High  School,  Louisville,  Ky. ; 
to  serve  two  years,  Professor  A.  Caswell  Ellis,  University  of  Texas, 
and  Professor  David  Spence  Hill,  Peabody  College  for  Teachers ;  to 
serve  three  years,  Professor  Bruce  R.  Payne,  University  of  Virginia, 
and  President  Haywood  J.  Pearce,  Brenau  College. 

The  report  of  the  Treasurer,  presented  to  and  approved  by  the 
Council,  showed  a  balance  on  hand  of  $65.67. 

On  nomination  by  the  Council,  the  following  were  elected  to 
membership  in  the  Society :  Superintendent  T.  P.  Bailey,  Memphis, 
Tenn. ;  Professor  Joseph  M.  Gwinn,  Tulane  University;  Professor 
F.  A.  Hodge,  State  Normal  School,  Farmville,  Va. ;  Professor  John 
H.  Keene,  University  of  Texas;  President  Charles  B.  King,  Eliza- 
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beth  College;  President  S.  E.  Mezes,  University  of  Texas;  President 
Monroe,  North  Carolina  Medical  College ;  Professor  William  Benja- 
min Smith,  Tulane  University;  Dr.  A.  H.  Sutherland,  Government 
Hospital  for  the  Insane,  Washington,  D.  C. 

ABSTRACTS  OF  PAPERS. 

The  Functions  of  the  Anterior  and  Posterior  Association  Areas  of 

the   Cerebrum.     SHEPHERD  IVORY  FRANZ. 

The  present  status  of  knowledge  regarding  cerebral  localization 
was  first  discussed.  In  this  general  review  there  were  considered  : 
the  recent  studies  on  the  cytoarchitectonic  arrangements  in  the  cere- 
brum ;  the  results  of  the  physiological  extirpations  and  stimulations  of 
the  cortex  in  animals ;  and  the  accounts  of  clinical  and  pathological 
examinations  of  individuals  in  whom  the  cerebrum  had  been  affected  by 
tumors,  hemorrhages,  emboli,  etc.  From  the  general  consideration 
of  all  the  data  it  was  shown  that  certain  elements  were  to  be  found 
associated  with  injuries  to  or  destructions  of  the  frontal  association 
cortex,  and  other  elements  with  disturbances  of  the  parieto-occipito- 
temporal  association  area.  An  hypothesis  of  the  functions  of  the 
anterior  and  posterior  areas  was  given.  The  principal  part  of  this 
hypothesis  is  that  the  frontal  lobes  are  considered  motor-associational, 
and  the  posterior  sensory-associational. 

Tests   with   a    Modified    Binet-Buzenet    Esthesiometer.       DAVID 
SPENCE  HILL. 

This  note  is  to  report  progress  upon  a  series  of  esthesiometric  tests 
undertaken  to  ascertain  the  general  effects  of  practice  upon  the  median 
line  of  the  forehead  in  the  discrimination  of  cutaneous  stimuli,  but 
chiefly  to  call  attention  to  simple  devices  convenient  for  this  work. 
Preliminary  trials  with  various  esthesiometers  —  as  the  sliding  handle, 
the  compass  and  the  supported  compass  types  —  were  made,  and  finally 
the  dictum  of  Judd  was  accepted  that  "  These  refinements,  however, 
are  unnecessary  .  .  .  the  experimenter  can  learn  to  set  the  points'* 
(z*.  £.,  compass)  u  down  with  the  greatest  precision  in  the  matter  of 
time  of  contact  of  the  two  points."  Upon  this  assumption  was  made 
a  series  of  tests  upon  four  persons,  the  results  of  which  the  writer 
withholds  until  he  is  able  to  repeat  the  work  upon  other  subjects  and 
with  the  new  instruments  about  to  be  described,  as  he  found  the  ad- 
justable compass-type  unsuitable  for  quantitative  work.  Besides  other 
well-known  sources  of  error  he  observed:  (i)  The  leverage  of  the 
compass  tended  to  increase  the  arm-tremor  of  operator  and  the  diffi- 
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culties  of  simultaneous  applications.  (2)  The  readjustments  were  a 
constant  source  of  accident  and  error.  (3)  Delays  incurred  in  making 
the  more  refined  adjustments  are  sometimes  suggestive  to  the  observer. 

The  new  devices  were  suggested  by  the  instrument  of  Binet  and 
Buzenet  (Annee  Psychologique,  Tome  XI.)  but  differ  therefrom  both 
in  method  of  construction  and  in  materials.  Upon  blocks  of  poplar 
wood  (65  X  25  X  5  mm.)  needles  were  laid  by  means  of  a  calliper, 
the  two  needles  of  each  block  being  separated  respectively  by  intervals 
of  o,  i,  2,  3,  4,  5,  10,  15,  20,  and  25  millimeters.  Sealing  wax  held 
these  needles  in  place  until  glue  and  another  block  were  laid  upon 
them  —  a  method  more  exact  than  driving  the  needles  and  one  saving 
hours  of  time.  A  brass  pin  was  inserted  similarly  as  a  handle :  in 
operation  this  pin  is  allowed  to  slip  through  the  operator's  fingers  as 
the  instrument  is  applied.  To  put  the  device  to  test,  initial,  practice 
and  terminal  experiments  through  28  days  were  made  upon  a  healthy 
woman.  Stimuli  were  applied  to  six  positions :  right  and  left  temples, 
right  and  left  wrists,  right  and  left  forefingers.  Practice  was  upon 
right  wrist  only.  The  results  showed  marked  improvement  in  all  six 
positions.  The  data  are  not  inconsistent  with  Thorndike's  doctrine 
when  one  considers  the  c  common  elements'  involved. 

The  simple  instrument  here  offered  seems  to  the  writer  to  present 
the  following  advantages:  (i)  Reduces  the  first  class  of  above  errors. 
(2)  Eliminates  the  second  and  third  classes.  (3)  It  is  an  easy  means 
of  demonstrating  the  method  of  right  and  wrong  cases.  (4)  Con- 
struction is  economical  and  accurate.  The  instruments,  like  some 
others,  are  limited  to  use  upon  a  horizontal  surface. 

Voluntary  Isolation  of  Control  in  a  Group.     JASPER  C.  BARNES. 

This  paper  is  the  result  of  an  experimental  investigation  of  the 
independent  motor  control  of  the  ring  finger.  The  object  of  the 
experiment  is  to  obtain  voluntary  control  of  the  movements  of  the  ring 
finger  without  moving  the  other  fingers ;  to  study  the  conscious  proc- 
esses preceding  and  accompanying  the  movement;  the  elimination  or 
inhibition  of  the  movement  of  the  other  fingers ;  the  function  of  atten- 
tion in  motor  control ;  whether  the  immediate  psychic  antecedent  of 
movement  is  a  feeling  in  the  tendons  and  joints  of  the  moving  finger, 
or  the  idea  of  the  movement  to  be  made.  In  short,  the  investigation 
seeks  to  analyze  the  voluntary  isolation  of  control  in  a  group,  both  by 
introspective  data  given  by  the  subjects  after  each  test  and  by  objective 
data  as  recorded  by  the  kymograph. 

The  apparatus  used  for  the  experiment  consists  of  two  revolving 


68      ANNUAL  MEETING    OF   THE   SOUTHERN  SOCIETY. 

drums  which  enable  us  to  use  twenty-one  feet  of  twelve-inch  kymo- 
graph paper  without  change.  In  this  way  we  are  able  to  take  the 
record  of  six  persons  each  day.  The  kymograph  is  rotated  by  means 
of  an  electric  motor;  its  speed  is  controlled  by  a  Pillsbury  speed- 
reducer.  The  recording  apparatus  consists  of  a  box  with  three  slots 
at  each  end  in  which  are  rods  carrying  small  pegs  that  register  the 
movements  of  the  fingers.  Strings  are  attached  to  the  rods  and  so 
adjusted  by  the  use  of  pulleys  that  the  slightest  movement  of  the 
fingers  (middle,  ring,  and  little),  which  are  placed  in  thimbles 
fastened  to  these  strings,  is  recorded  on  the  kymograph.  The  rods 
are  pulled  back  into  position  by  means  of  weights.  Seconds  are 
recorded  by  an  electric  time-marker  connected  with  a  pendulum. 

The  ideal  apparatus  would  record  movements  in  all  directions  at 
each  test,  but  we  have  been  unable,  as  yet,  to  invent  such  an  instrument. 

So  far,  our  experiment  shows  that  the  voluntary  isolation  of  con- 
trol of  movement  in  a  group  is  a  problem  of  attention. 

The  Visual  and  the  Joint-Muscle  Source  of  the  Size-  Weight  Illu- 
sion.    (Read  by  title.)     ROBERT  H.  GAULT. 

The  Discrimination  of '. Articulate  Sounds  by  Raccoons.      W.   T. 

SHEPHERD. 

The  paper  in  some  respects  is  supplementary  to  a  paper  <  Con- 
cerning the  Intelligence  of  Raccoons,'  already  published  by  Prof.  L. 
W.  Cole.  The  same  four  animals  were  used  in  this  study  as  Cole  and 
the  writer  had  employed  in  the  work  reported  by  Cole.  It  is  com- 
monly believed  that  the  higher  mammals  can  be  taught  their  names, 
or  to  discriminate  articulate  sounds.  But  no  well  conducted  experi- 
ments have  been  made  to  determine  whether  such  discrimination  is  of 
quality,  intensity,  or  time  of  the  sound.  Thorndike  found  cats  appa- 
rently able  to  discriminate  sounds,  but  not  with  delicacy.  He  used 
complex  sounds.  Kalisher  reported  dogs  able  to  discriminate  the 
sounds  of  an  harmonium. 

The  animals  used  in  this  study  were  six  months  old.  They  had 
been  trained  for  two  months  on  various  motor  acts,  and  during  that 
training  period  had  been  given  names,  to  which  some  of  the  animals 
seemed  to  respond.  But  the  naming  was  not  done  regularly  and  no 
record  was  kept.  Following  that  training  period  no  work  on  sound 
discrimination  had  been  done  for  two  months.  After  two  days'  pre- 
liminary experiments,  the  animals  were  to  show  discrimination  of  their 
names,  when  called,  by  looking  at  the  experimenter  and  climbing  up 
the  side  of  the  cage.  They  were  fed  when  their  names  were  called. 
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Later,  the  name  of  each  animal  and  other  words,  as  <  no  feed,'  were 
called  alternately,  and  the  animal  fed  when  his  name  was  called,  but 
not  fed  for  the  other  words.  Each  animal  was  separately  tested. 
Later,  other  words  were  called  together  with  the  name  and  4  no  feed ' 
signal.  As  further  test,  the  names  and  words  were  called  in  varying 
tones  of  voice,  and  also  by  other  persons  beside  the  experimenter. 
None  of  these  control  tests  showed  any  substantial  differences  from  the 
percentages  of  correct  responses  already  obtained. 

After  1 8  days'  experiments  all  the  raccoons  appeared  to  know 
their  names  perfectly,  and  some  of  them  in  less  time.  Though  it 
might  be  objected  that  the  positive  reactions  in  part  of  the  experiments 
were  due  to  the  rhythm  of  the  alternate  calling  of  the  names  and 
words,  it  is  believed  that  the  control  tests,  and  the  lack  of  different 
percentages  of  correct  response  when  the  calling  was  not  alternate, 
permit  the  conclusion  that  discrimination  took  place. 

One  animal  required  270  trials  to  learn  to  discriminate  his  name, 
another  375,  a  third  425,  the  fourth  500  trials.  The  writer  urges  that, 
in  view  of  individual  differences  in  animals,  experimenters  use  too  few 
animals,  and  so  draw  from  their  results  too  broad  conclusions. 

The  Relative  Value  of  the  Affective  and  the  Intellectual  Processes 
in  the  Genesis  of  the  Psychosis  called  Traumatic  Neurasthenia. 
TOM  A.  WILLIAMS. 

It  has  been  commonly  believed  that  emotional  shock  is  a  prepon- 
derant factor  in  chronic  perturbations  of  the  nervous  system. 

As  a  preliminary  the  author  indicates  current  psychological  views 
regarding  the  affectivity  pleasantness  and  unpleasantness,  ;  les  senti- 
ments,' including  angoisse,  surprise,  sexual  sensation,  emotion,  pas- 
sion, and  the  role  of  the  cenesthesis.  .Opinions  widely  differ  as  to  the 
classification  and  genesis  of  each  of  these,  and  experimental  psycholo- 
gists are  appealed  to  for  aid  in  solving  the  problems. 

The  author  contends  that  emotional  shock  has  no  power  to  per- 
turb for  long  unless  maintained  ideationally.  He  illustrates  by 
familiar  examples,  and  shows  by  other  examples  how  different  is  the 
result  when  belief  maintains  an  emotional  attitude  intellectually. 
Furthermore,  the  affective  element  of  a  fear  neurosis  need  not  even  be 
primitive  ;  it  may  even  itself  be  induced.  Childhood  again  furnishes 
simple  examples.  Emotion  by  suggestion  has  a  mechanism  of  this 
kind. 

Hysterical  emotion  is  of  this  type  and  is  to  be  contrasted  with 
psychasthenia,  which  the  author  believes  to  be  more  largely  affective 
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than  does  Janet.  Ideo-genetic  affective-intellectual  attitudes  in  folk- 
lore illustrate  this  ;  and  the  author  quotes  one  of  his  cases  as  a  modern 
parallel  where  this  mechanism  was  the  foundation  of  both  the  patient's 
illness  and  cure.  The  reasons  for  failure  in  another  case  further 
illustrate  —  as  do  many  *  false-neurasthenias '  which  are  cured  not  by 
the  rest  imposed  but  by  the  reeducation  then  undergone. 

The  diagnosis  and  prophylaxis  are  then  discussed  in  the  light  of 
the  author's  previous  contributions. 

The  Consciousness  of  Meaning.     R.  M.  OGDEN. 

After  tracing  the  principal  results  thus  far  obtained  in  the  experi- 
mentation on  the  thought-processes  which  has  been  going  forward 
during  the  past  few  years  under  the  direction  of  Kiilpe  (Wiirzburg), 
Binet  (Paris)  and  Woodworth  (Columbia),  a  preliminary  report  was 
made  on  the  investigation  of  'meaning'  now  in  progress  at  the  psy- 
chological laboratory  of  the  University  of  Tennessee. 

The  method  employed  was  that  used  at  Wiirzburg.  The  report 
covers  the  general  results  obtained  with  four  observers  instructed  to 
obtain  the  meanings  of  words  called  out  by  the  experimenter,  to  react, 
and  then  to  introspect  their  complete  experiences.  Four  series  of  ex- 
periments have  been  completed.  The  first  consisted  of  about  50  con- 
crete, one-syllable  nouns,  e.  g.,  '  blade,'  '  dial/  '  fan ' ;  the  second  of 
50  abstract  and  concrete  one-syllable  words,  e.  g.,  'June,'  'three,' 
'it.'  The  third  series  comprised  for  two  of  the  observers  100  words 
of  the  same  character,  40  of  which  were  chosen  at  random  from  the 
previous  series;  for  the  other  two,  50  words,  20  of  which  were  repe- 
titions. The  further  series  consisted  in  new  words  similarly  selected, 
and  some  nonsense  syllables.  The  instruction  here  was  to  react 
immediately  to  the  sound  stimulus. 

The  results  of  the  first  three  series  show  a  high  degree  of  regularity 
in  the  reaction  time  (measured  with  a  stop-watch)  of  two  of  the 
observers  (average:  1.2"— 1.6").  For  the  other  two  the  periods  are 
longer  and  irregular  (4'5"-5-5")'  Imageless  thoughts  predominate 
over  images  for  all  observers,  though  with  considerable  individual 
variations.  There  are  also  indications  that  the  appearance  of  images 
is  relatively  independent  of  the  concrete  or  abstract  character  of  the 
stimulus  word.  In  the  simple  reaction  series  the  period,  considering  the 
crude  method  of  measurement,  is  fairly  constant  for  all  observers  (about 
0.6"),  but  the  content  of  '  meaning'  is  considerable  for  those  who  in 
the  preceding  series  reacted  quickly  and  regularly,  whereas  it  is 
minimal  for  the  other  two. 


ANNUAL    MEETING    OF   THE  SOUTHERN  SOCIETY.      71 

Individual  differences  are  striking  with  respect  to  definiteness  and 
concreteness  both  of  thoughts  and  images,  also  with  respect  to  char- 
acteristic tendencies  in  handling  the  material,  and  in  associating  proxi- 
mate and  remote  objects.  The  data  furnished  by  the  repeated  words 
are  insufficient  for  any  general  statement  at  this  time. 

The  Psychology  of  Prejudice.     JOSIAH  MORSE. 

Professor  Patrick  defines  prejudice  as  '  an  individual  deviation 
from  the  normal  beliefs  of  mankind,  taking  as  the  standard  the  uni- 
versal, the  general,  or  the  mean,'  and  after  an  analysis  of  it  concludes 
that  it  is  the  same  as  apperception.1  According  to  the  present  writer, 
prejudice  is  not  an  individual  deviation  from  a  popular  standard,  for 
there  are  racial,  national,  tribal  and  familial  prejudices  as  well  as  indi- 
vidual ones,  but  rather  an  undue  prepossession  for  or  against  an  idea, 
an  object,  or  an  act,  meaning  by  undue  that  which  militates  against 
the  normal  development  of  an  individual  or  a  group  either  mentally, 
morally,  or  physically.  Instead  of  being  synonymous  with  apper- 
ception, prejudice  is  the  exact  reverse  of  it,  —  the  refusal,  or  inability 
to  apperceive.  Apperception  is  the  natural  process  of  learning,  of 
developing  ideas;  prejudice  is  the  determination  not  to  learn,  the  will 
to  remain  in  statu  quo  mentally.  The  consciousness  of  the  unduly 
prepossessed  is  loaded,  as  it  were,  with  strong  instinctive,  emotional 
and  volitional  ingredients ;  they  apperceive  only  as  suits  their  purpose  ; 
to  other  equally  possible  and  plausible  points  of  view  and  arguments 
they  are  blind  and  deaf.  In  apperception  the  similar  is  perceived  and 
appropriated ;  in  prejudice  the  different  is  inordinately  magnified  and 
rejected. 

Of  course  the  apperceiving  process  has  its  limits.  Concepts,  how- 
ever rich,  must  have  some  degree  of  definiteness,  or  reasoning  would 
be  impossible.  Definitions,  though  made  to  be  revised,  are  still  neces- 
sary for  clearness  of  thought.  Moreover,  the  limits  are  naturally 
imposed  by  the  limitations  and  imperfections  of  our  organisms  and 
consciousness,  e.  ^.,  our  few,  imperfect  sense-organs,  the  eclectic 
character  of  attention  and  its  narrow  span,  interests,  habits,  the  sense 
of  self  and  its  emotional  accompaniments,  the  various  instincts, 
tendencies,  tropisms,  etc. 

Assuredly,  we  are  not  perfect  and  without  limitations.  But  this 
neither  explains  nor  justifies  prejudice.  Without  limits  in  the  physical 
realm,  organic  life  would  be  impossible;  and  in  the  mental  realm 
consciousness  would  be  reduced  to  a  sea  of  undifferentiated  sensibility. 

1  'The  Psychology  of  Prejudice,'  Pop.  Sc.  Mo.,  Vol.  36,  pp.  633-643. 
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Within  the  natural  limits,  however,  we  have  apperception  which 
carries  mental  growth  to  its  highest  point,  and  prejudice  overweighted 
with  emotion,  interest,  habit,  desire,  will,  etc.,  which  arrests,  cramps, 
and  crystallizes  prematurely.  Between  the  two  lies  the  distance  of 
the  poles.  The  one  belongs  to  normal  psychology,  the  other  more 
properly  to  abnormal  psychology. 

The  Concept  of «  Laws  of  Nature'     E.  E.  RICHARDSON. 

This  paper  had  especial  reference  to  the  views  of  Professors  Pear- 
son and  Taylor  concerning  the  laws  of  nature. 

Consideration  was  first  directed  to  the  question  as  to  whether  the 
presence  of  purposiveness  is  inconsistent  with  the  determination  in 
advance  of  what  individual  action  will  be.  This  question  further  di- 
vides itself  into  two  parts  depending  on  whether  the  calculation  that 
is  attempted  has  its  basis  in  general  laws  or  is  derived  from  knowl- 
edge of  the  particular  individual.  The  position  taken  was  that  the 
presence  of  ideological  elements  did  not  invalidate  the  application  of 
mechanical  laws. 

The  paper  passed  from  this  preliminary  question  concerning  the 
presence  of  purposiveness  where  natural  laws  are  made  applicable,  to 
a  consideration  of  the  nature  of  these  laws.  The  main  issue  here  is 
whether  these  laws  are  merely  descriptive  —  a  condensed  expression 
of  perceptual  experience  —  or  are  explanatory  of  the  phenomena.  In 
other  words,  whether  the  laws  of  nature  have  an  existence  independent 
of  the  percipient  or  not.  Brief  mention  of  certain  typical  views  in 
this  regard  was  made.  The  point  was  made  that  those  who  regard 
these  laws  as  being  merely  descriptive  should  show  why  they  are  uni- 
versally accepted,  and  why  some  are  more  applicable  to  perceptual 
experience  than  others.  The  uniformity  of  experience  is  also  to  be 
taken  into  account  in  this  same  connection.  Those  who  consider 
scientific  laws,  so-called,  as  descriptive  in  their  nature,  must  account 
for  the  general  agreement  by  those  competent  to  express  an  opinion 
in  respect  to  these  various  laws,  and  for  the  fact  that  the  number  of 
these  shorthand  condensations  of  experience  are  not  more  numerous, 
considering  the  large  number  of  individual  experiences.  An  explana- 
tion can  be  found  for  this,  however,  in  the  Kantian  or  a  similar  posi- 
tion. This  last  becomes  an  intermediate  position  between  the  two 
opposing  views  previously  indicated.  The  Kantian  distinction  be- 
tween the  general  and  more  particular  laws  —  the  former  due  to  our 
constitutive  nature  and  the  latter  derived  by  a  process  of  induction  - 
was  not  agreed  with. 
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The  trend  of  the  paper  was  to  show  (i)  that  purposiveness  was 
not  inconsistent  with  mechanical  or  scientific  calculation,  and  (2)  that 
natural  laws  have  an  ontological  significance. 

The  Evolution  of  the  Sense  of  Beauty  from  the  Point  of  View  of 
Genetic  and  Social  Psychology.  (Read  by  title.)  WILLIAM  D. 
FURRY. 

The  Growth  of  the  Concept  of  Evolution  Among  the  Greeks; 
President's  Address.  ALBERT  LEFEVRE. 

The  first  inquiry  of  the  Greeks  into  the  nature  of  the  primary  sub- 
stance led  them  to  face  the  question  of  evolutionism  as  such,  namely, 
how  can  new  forms  be  derived  from  primary  ones.  The  central  dif- 
ficulty of  the  Ionic  school  was  that  of  every  evolutionary  theory. 
The  apparent  logical  incompatibility  of  being  and  becoming  led  the 
Eleatics  to  adopt  an  extreme  anti-evolutionary  position,  and  Heraclitus, 
on  the  other  hand,  to  formulate  his  view  of  reality  as  involved  in  a 
continual  yet  uniform  process  of  change.  To  overcome  this  contra- 
diction the  search  for  a  single  primary  substance  was  abandoned,  and 
there  arose  the  view  that  the  real  itself  is  a  plurality.  There  can  be 
perpetual  change  in  the  relative  positions  of  elements,  and  likewise 
permanence  in  the  essence  and  properties  of  substances.  This  implied 
the  adoption  of  the  idea  of  mechanical  conjunction  in  place  of  the  idea 
of  change  as  inner  transformation.  Three  theories  advanced  almost 
contemporaneously  exhausted  the  logical  possibilities  of  the  fresh  situ- 
ation. Anaxagoras  maintained  a  preformation  view,  Empedocles 
occupied  a  mediating  position,  while  the  atomists  presented  an  epige- 
netic  theory.  As  a  result  of  the  implications  of  these  systems,  the 
question  of  mechanism  versus  design  became  prominent.  In  the 
humanistic  reaction  of  the  Sophists,  the  concept  of  evolution  among 
the  Greeks  was  halted  in  its  growth.  In  misapplying  Heraclitus'  view 
of  cosmic  flowing,  Protagoras  was  forgetful  of  Heraclitus'  £t»vo?  Ao^o?, 
which  apprehends  the  fixity  and  universality  of  the  order  of  the 
process.  In  opposition,  Socrates  is  led  to  overstress  the  fixation  of 
the  common  concept,  and  thus  he  prepared  the  way  for  Plato's  static 
idealism.  The  Greek  philosophy  of  nature  thus  developed  into  a 
philosophy  of  the  conscious.  The  dilemmas  between  change  and  per- 
manence and  between  mechanism  and  teleology  were  resolved  by 
Plato  into  the  dualism  of  appearance  and  reality.  The  concept  of 
evolution  (of  potentiality,  development,  and  entelechy)  is  evolved 
by  Aristotle  to  overcome  the  Platonic  dualism  of  phenomena  and 
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noumena,  as  previously  it  had  been  employed  to  synthetize  the  cosmo- 
logical  antinomy.  The  notion  of  specific  potential  presence  in  the 
source  is  offered  by  Aristotle  as  a  solution  of  the  formal  disjunction 
between  literal  preformation  and  epigenesis ;  the  notion  of  immanent 
purpose,  as  the  reconciliation  of  the  issue  between  mechanical  causa- 
tion a  tergo  and  the  ordering  of  an  external  designing  agency ;  the 
notion  of  intrinsic  organic  transition,  as  the  substitute  for  mechanical 
conjunction ;  while  the  permanency  of  final  reality  is  interpreted  as 
the  anticipated  end  of  the  process  of  becoming,  whose  actuality  con- 
sists in  the  act  of  developing;  the  particular  finds  itself  in  its  own 
evolving  universality.  This  teleological  evolutionary  idealism  is  the 
logical  consummation  of  the  growth  of  the  concept  of  evolution  among 
the  Greeks. 


NOTES  AND  NEWS.  75 

NOTES   AND   NEWS. 

ACCORDING  to  Science,  the  Special  Board  for  Moral  Science  of 
Cambridge  University  has  called  the  attention  of  the  senate  to  the 
need  of  more  adequate  accommodation  for  the  laboratory  of  experi- 
mental psychology.  At  Oxford  an  excellent  laboratory  devoted  to 
experimental  psychology  has  recently  been  erected. 

MRS.  MARTHA  S.  JONES,  of  Boston,  Mass.,  has  presented  her 
estate  and  magnificent  parks  near  Portsmouth,  N.  H.,  to  Dr.  Boris 
Sidis,  of  Brookline,  Mass.,  for  the  purpose  of  establishing  a  private 
hospital,  to  be  named  4  The  Maplewood  Farms,  Sidis  Psychothera- 
peutic  Institute,'  in  which  modern  methods  of  psychopathology  and 
psychotherapeutics  will  be  employed  in  the  treatment  of  functional 
nervous  diseases.  The  hospital  .will  open  in  the  early  spring. 

PROFESSOR  JOHN  DEWEY  gave  a  series  of  six  lectures  on  '  Aspects 
of  the  Pragmatic  Movement  of  Modern  Philosophy'  at  the  Johns 
Hopkins  University  during  the  first  week  in  February. 

THE  following  are  taken  from  the  press : 

THE  Fourth  Congress  for  Experimental  Psychology  will  meet  at 
Innsbruck  April  19  to  22. 

A  COURSE  of  lectures  upon  abnormal  psychology  will  be  given  by 
Dr.  Morton  Prince,  of  Boston,  at  the  University  of  California,  from 
January  to  April. 

DR.  SHEPHERD  IVORY  FRANZ,  psychologist  at  the  Government 
Hospital  for  the  Insane,  Washington,  D.  C.,  has  been  appointed 
scientific  director  of  that  institution. 

A.  H.  SUTHERLAND,  Ph.D.  (Chicago),  of  the  Government  Hos- 
pital for  the  Insane  at  Washington,  has  been  appointed  instructor  in 
psychology  in  the  University  of  Illinois. 

PROFESSOR  ROLAND  B.  DIXON,  of  Harvard  University,  has  been 
elected  vice-president  of  Section  H  of  the  American  Association  for 
the  Advancement  of  Science  —  the  section  for  anthropology  and 
psychology. 

DR.  KARL  GROOS,  professor  of  philosophy  and  pedagogy  at 
Giessen,  has  resigned  his  chair  at  the  university. 
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ANNOUNCEMENT. 

THE  publishers  regret  to  announce  the  resignation  of  Professor  J. 
Mark  Baldwin  as  editor  of  these  publications  after  sixteen  years' 
activity.  The  PSYCHOLOGICAL  REVIEW  was  founded  by  Professors 
Baldwin  and  Cattell  in  1894.  It  was  successful  from  the  start,  and 
has  become  the  center  of  several  publications  covering  different  types 
of  contributions  to  psychology.  The  Review  Publications  will  here- 
after be  conducted  by  the  present  editors  of  the  REVIEW,  BULLETIN, 
and  MONOGRAPHS. 

Contributions,  books,  and  editorial  correspondence  may  be  ad- 
dressed to  any  one  of  the  responsible  editors. 

Business  communications  for  all  the  Publications  should  be 
addressed  to  PSYCHOLOGICAL  REVIEW,  Johns  Hopkins  University, 
Baltimore,  Md. 
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THE   LOSS   AND   RECOVERY   OF   CONSCIOUSNESS 
UNDER  ANESTHESIA. 


BY  PROFESSOR  AND  MRS.  DAVID  SPBNCE 
Peabody  College  for  Teacher  s^  University  of  Nashville. 

u  The  phenomenon  of  the  waning  of  consciousness  under  an  anes- 
thetic is  familiar  to  every  physician,  yet  it  is  entirely  probable  that  no 
introspective  records  have  been  taken  from  patients  who  have  sub- 
mitted themselves  to  the  operating  table,"  writes  Dr.  Elmer  E.  Jones, 
in  the  PSYCHOLOGICAL  REVIEW  of  January,  1909  (Vol.  XVI.,  No.  i). 
The  reasons  for  this  lack  of  data  are  designated  to  be  the  unsuitable 
condition  of  the  patient  owing  to  suffering,  anxiety  or  some  intense 
emotion  ;  likewise  the  nauseating  effects  of  chloroform  ;  and  again, 
physicians  do  not  regard  the  physiological  phases  of  anesthesia  as 
having  great  significance.  The  field,  however,  seems  rather  fruitful 
to  Dr.  Jones  since  "it  may  throw  some  light  upon  the  stability  and 
deep-seatedness  of  the  various  sense  impressions  and  ideas  and  their 
tenacity  under  the  deteriorating  effects  of  this  powerful  drug."  Jones 
is  also  of  the  opinion  that  a  thorough,  experimental  study  of  the  wan- 
ing of  consciousness  under  anesthetics  will  throw  much  light  on  the 
psychology  of  death  which  while  not  of  "  very  much  pragmatic  value 
is  nevertheless  of  interest,  because  it  is  the  experience  through  which 
all  must  pass  and  probably  is  the  phenomenon  which  is  more  univer- 
sally feared  than  any  other  strictly  human  experience." 

Upon  the  morning  of  May  29,  1909,  an  operation  was  performed 
upon  the  present  writer  at  the  Deaconess  Hospital  of  St.  Louis. 
With  the  above  described  attempt  in  mind,  the  writer  determined  upon 
introspection  of  both  the  waning  and  awakening  of  consciousness  under 
the  influence  of  anesthetics  administered  for  the  sake  of  surgical  opera- 
tion. He  could  not  attempt  a  series  of  systematic  and  prearranged  tests 
similar  to  that  of  Jones  ;  the  memoranda  that  follow  therefore  describe 
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the  spontaneous  mental  content  immediately  before  and  after  anesthesia, 
as  objectively  observed  in  the  utterances  of  the  patient  which  were 
recorded  and  supplemented  by  his  introspective  recollections.  His 
determination  was  simply  to  maintain  to  the  limit  of  consciousness 
an  alert  attention  to  sensory,  affective,  ideational  and  motor  processes; 
in  addition  to  this  scientific  attitude  he  must  confess  to  some  intention 
of  inhibiting  if  possible  the  foolish  prattle  and  movements  thai  some 
one  had  suggested  might  appear  during  anesthesia.  This  last  reserva- 
tion is  amusing  when  compared  with  the  record  [C.]  below. 

The  Loss  of  Consciousness.  —  At  nine  o'clock  during  the  evening 
of  the  same  day,  the  writer  dictated  his  memory  of  what  occurred 
before  the  operation.  These  notes  were  afterwards  found  correct  so 
far  as  the  observations  of  two  of  the  surgeons  and  one  nurse  who  were 
questioned  could  testify.  This  part  of  the  record  follows : 

10:20  A.  M.  Patient  was  given  hypodermic  injection  of  heart 
stimulant,  placed  upon  hospital  carriage  and  removed  to  operating 
room  for  a  minor  operation.  Feelings  of  excitement  and  some  appre- 
hension. Greeted  surgeon  acquaintances  and  was  introduced  to  one 
stranger  about  whom  he  inquired  facetiously.  Became  genuinely 
interested  in  rapid  preparations  and  wonderful  cleanliness  of  the  place ; 
apprehensions  seemed  to  vanish.  Noticed  the  stifling  air  and  requested 
anesthetist  to  remember  patient's  asthmatic  tendency.  The  anes- 
thetist administered  with  a  cone  a  few  drams  of  chloroform,  followed 
by  larger  quantity  of  ether.  The  conversation  was  as  follows  : 

[^.]  H .  "What  shall  I  do?" 

Surgeon.  ."Breathe  naturally." 

H .  "  Why,  this  is  pleasant.     Does  not  choke  or  stifle." 

Surgeon.  "  Stop  talking.     Think  about  sleep." 

H .  "Trying  to  use  suggestion  upon  me?  "  (Mentally:  "  I  will  now 

begin  to  test  my  sensations  and  control."  Pinches  own  fingers  of  right 
and  left  hand.)  "My  sense  of  touch  is  all  right.  I  notice  a  quick 
throbbing,  throbbing  in  my  head.  It  is  hardly  like  my  heart  beat." 
(Increased  throbbing  in  bead ;  suddenly  observed  a  numbness  in  left 
hand,  and  so  remarked.)  "It  is  a  question  with  me  whether  sensory 
or  motor  goes  first."  (Moves  fingers  and  toes.  Soon  feels  uncertain 
whether  toes,  which  were  becoming  numb,  were  moving.)  "Doctor, 
are  my  toes  moving?  Make  sure  it  is  not  an  illusion." 

Surgeon.  "Yes.     Stop  talking. " 

The  voices  became  dull  and  inarticulate.  The  field  of  conscious- 
ness seemed  to  narrow  rapidly.  The  memories  of  other  days,  etc., 
remarked  by  Jones  were  absent.  There  remained  the  conscious  effort 
to  jerk  the  toes,  the  throbbing  in  the  head,  the  thick  but  not  unpleas- 
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ant  odor  of  ether,  the  yellow  expanse  of  the  cone  over  the  eyes  —  all 
present  as  to  a  spectator.  Although,  like  Hume,  he  failed  to  grasp 
the  elusive  ego,  yet  never  was  the  writer  more  curiously  aware  of  what 
Angell  calls  '  the  one  indubitable  fact  —  the  consciousness  of  self- 
hood/ The  last  memory  here  is  of  the  following  remarks  : 

H .  "  Well  Doctor  it's  getting  me  all  right.     I  can't  resist  it." 

Surgeon.    "  Fold  your  hands  thus  "  (assisting). 

Consciousness  of  self  vanished  with  the  flitting  field  already  described. 

The  Recovery  of  Consciousness.  —  The  anesthetic  was  adminis- 
tered at  10:  25  A.  M.,  and  the  first  signs  of  awakening,  other  than  the 
reflex  of  vomiting,  occurred  at  n  A.  M.  The  intervening  time  is  a 
blank.  Preparations  had  been  made  at  the  bedside  with  Mrs.  H.  and 
the  nurse  for  a  record  of  the  awakening  of  consciousness.  Longhand 
was  used,  so  there  may  be  some  omissions,  although  the  writing  was 
done  very  rapidly,  using  abbreviations.  Except  for  these  abbrevia- 
tions and  minor  corrections,  the  record  is  here  given  verbatim. 

Patient  was  brought  in  and  became  nauseated  immediately.     After  vomit- 
ing, lay  for  20  minutes  in  same  position.     He  then  called  repeatedly  for  air  ; 
"  Oh,  please  give  me  some  air."     Nurse  said  loudly,  "  Take  deep  breaths,"  and 
pressed  his  chest.     Mrs.  H.  began  to  record  now  his  rapid  utterances, 
[j??.]  H .  "  No  anesthesia  in  my  hand  (held  up  hands).    Isn't  that  funny? 

What  I  want  to  know  is  what  sense  department  goes  first.     Why  don't 

you  help  me?  ...   I   say  this,  I  say  this,  I  say  this  —  Oh,  poor  devil. 

.  .  .  You  people  won't  get  down  half  I  tell  you." 
Mrs.  H.  "I  am  writing." 
H still  lay  with  closed  eyes.     He  ran  on  —  "Hold  up  four  fingers. 

Why  can't  you  do  this  ?    I  am  working  for  a  psychological  experiment. 

Hold  up  four  fingers,  hold  up  four  fingers,  hold  up  four  fingers.  .  .  . 

Dog  gone  it.  ...  Doctors  are  all  alike  the  world  over.    Where's  ]. 

(Mrs.    H.)?     Precious    girl!"    .  .  .  (Crying.)      Eyes   of  H here 

opened  for  first  time.     Seemed  to  be  at  himself. 

Hearing  this  record  read  to  him  after  12  M.  and  thereafter,  H 

could  not  recall  anything  from  the  administration  of  ether  up  to  this 
point  in  the  record ;  in  fact,  definite  recall  dates  from  the  algebraic  sum 
cited  in  the  following  paragraphs  [  C.].  Even  the  experience  remem- 
bered at  1 2  M.  was  more  of  an  awareness  of  effort  and  mental  strug- 
gle than  a  clear  recollection  of  ideas.  Succeeding  this  early  stage  of 

consciousness  H 's  orientation  was  fair,  but  not  constant  until  the 

moment  cited  further  on  [Z>.]  when  he  told  Mrs.  H.  to  cease  writing; 
and  there  the  record  ends.  Resumed  from  above  paragraphs  it  con- 
tinued as  follows,  as  his  eyes  opened  : 

[C] ' "  You  mean  to  say  that  fool  operation  is  over?  What's  the  last  thing  I  said  ? 
What,  what,  what  (many  times  ;  neither  Mrs.  H.  nor  nurse  replied). 
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...  I  want  to  know ;  .  .  .  that's  the  way  women  do  the  world  over. 
Name  of  young  fellow  that  gave  me  dope  ?  .  .  .  I  felt  it  first  in  left  hand 
(held  hands  up):  then  peculiar  throbbing ;  is  my  hand  moving  —  delu- 
sion ?  —  I  want  you  to  answer  some  questions.  .  .  .  Why  in  d don't 

you  answer  me?    I'll  be  d if  I  am —  (irrational)  I  want  to  get  some 

scientific  value  out  of  this.  .  .  .  Something  to  eat?  ...  I  want  to 
know  how  long  I  was  under  ...  I  will  do  an  algebraic  problem.  ..." 

At  12 :  10  P.  M.  same  day  H designated  about  this  point  as 

being  the  first  fully  awakened  consciousness  definitely  recalled.     The 
algebraic  problem  was  interfered  with  by  nausea  and  vomiting.     After 

the   nausea    H continued  very  rapidly  to   say  he   could  do  the 

problem. 

"a8  —  b*=aW  (clenches  fists)  "Idontgivea  -  -  I'll  get  it  in  just  a 
moment.  Oh,  pshaw,  what  did  I  say,  please  help  me  ...  I  ask  ...  I  will 
work  it.  Bother  .  .  .  you  people  talk  so,  why  don't  you  help  me.  ...  In 
spite  of  ...  a8  —  0s,  tf8  —  £8,  well  now,  I  want  to  factor.  .  .  .  I've  got  it  at 
last;  a*—*8,  starts  out  (a  —  b)  times  (a*  +  ab  -\-  d2).  Now  .  .  .  you  bet  ... 
I'll  show  you  that.  .  .  .  How's  that  operation  ?"  Nurse,  "all  right."  "You 
are  a  peach  "  (to  the  nurse).  "  Confound  it,  where's  .  .  .  (Dr.  John  W. 
Vaughan)  ?  I  am  sick  at  my  stomach.  .  .  .  Wish  I  could  see  my  mother.  Give 
me  a  glass  of  water ;  —  would  that  be  out  of  your  manual  (sarcastically  to 
nurse)  ?" 

H .  "  Ask  me  some  questions  —  a  question  regarding  recent  date." 

Mrs.  H.  "  When  did  we  arrive  here  ?  " 

H .   "  Never  was  good  at  dates.     Ask  something  else." 

Mrs.  H.  "Where  does  M.  live?  " 

H .  " New  Orleans  (correct)." 

[Z?.]  Here  H complained  for  first  time  of  pain  in  the  surgical  wound. 

Said  he,  "  Write  that  down.  Perception  of  pain  is  good.  Why  don't 
you  say  something?  .  .  .  lean  count  .  .  .  touch  my  right  hand." 
(Mrs.  H.  then  touched  his  left.)  "  No,  that  is  my  left.  ...  I  can  see 
color  now,  the  walls  are  green.  I  see  blue  —  no,  violet."  (Correct, 
Mrs.  H.  showed  a  violet  work  bag.)  The  nurse  remarked,  "  I  would 

not  know  the  color."     H ,  "What,  are  you  color  blind?"    H — 

attempted  to  sit  up.     H ,  "I  am  sea  sick  —  Oh,  .  .  .  Now  I  am  all 

right.     Do  not  write  down  any  more,"  etc.,  etc. 

The  differences  in  method  of  observation,  in  kind  of  drug  used,  in 
speed  of  operating,  in  the  individuals  and  the  fact  that  the  awaken- 
ing as  well  as  the  waning  of  consciousness  is  exhibited  in  the  above 
record,  of  course  prohibit  a  parallel  comparison  of  results  with  that  of 
Jones.  In  our  instance  with  due  realization  of  the  fragile  nature  of 
the  data  the  following  considerations  are  suggested. 

i.  In  waning  consciousness  diminution  of  hearing,  smell  and 
sight  seemed  to  keep  pace  merely  with  the  general  pronounced  nar- 
rowing of  the  field  of  consciousness;  the  patient  heard  or  noticed 
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only  the  operator's  voice,  the  odor  of  the  drug,  the  yellow  field  of  the 
translucent  cone  over  his  face.  If  he  were  to  say  the  sense  of  touch 
departed  first  and  that  surrender  of  voluntary  muscular  control  was 
nearly  last,  there  yet  remained  to  the  final  fading  out  of  conscious  ex- 
perience an  awareness  of  personal  identity. 

2.  But  owing  to  the  factor  of  attention,  sharply  marked  stages  of 
the  waning  of  consciousness  and  the  successive  breaking  down  of  the 
senses  are  with  difficulty  defined  with  any  degree  of  certainty,  rather 
than  clearly,  as  in  case  of  Jones.     It   is  true  the  numbness  in  the  left 
hand  was  noticed  first,  but  in  the  absence  of  definite  tests  there  may 
have  been  unnoticed  marked   changes  in  the  other  senses.     The  suc- 
cession of  changes   in  sensations   seemed   more   dependent  upon  the 
direction  of  attention  than  upon  the  objective  modifications.     In  the 
nature  of  the  circumstances  attention  was  alert,  intense  and  variable 
as   ideas  suggested   this  or  that  change.     The  uncertainty   from   this 
cause  and  from  consequent  illusions  is  shown   in  the  data  regarding 
the  movement  of  toes.     The  patient  at  last  felt  unable  to  move  them, 
he  was  conscious  of  being  stupefied  by  the  drug,  said  u  Doctor,  you've 
got  me"  —  at  this  point  the   physician  said  "  hold  your  hands  "  and 
this  the  patient  did  correctly  and  promptly,  showing  good  motor  con- 
trol, upon  the  redirection  of  his  attention  by  the  suggestion  [^4.]. 

3.  Our  introspection  shows  nothing  in  support  of  sensations  of  in- 
nervation  ;  clearly  felt  to  pass  from  motor  centers.'     True,   the   con- 
sciousness of  effort  to  move  the  toe  after  touch  and  kinesthetic  sensa 
tions  in  that  member  seemed  absent  was  experienced,  but   it  is  by  no 
means  clear  that  this  consciousness  of  effort  was  other  than  the  strain 
and  added  sensations  not  completely  eliminated,  as  assumed  by  Jones; 
or  else   in  view  of  the   presence  of  abundant   ideational   content   the 
alleged  innervation  consciousness  was  merely  of  that  stuff,  and  a  part 
of  the  illusory  and  hallucinatory  processes  present. 

On  the  other  hand  the  persistence  of  motor  ability  in  observa- 
tion of  both  Jones  and  myself  as  witnessed  in  the  waning  of  conscious- 
ness attests  its  fundamental  position,  and  also  that  artificial  sleep  as 
well  as  natural  sleep,  as  urged  by  Sidis,  is  most  closely  related  to  the 
cessation  of  voluntary  motor  ability.  In  going  to  sleep,  almost  at  the 
last,  though  stupefied,  the  writer  was  able  to  hold  his  hands  correctly 
and  was  able  to  move  parts  of  the  body. 

4.  The  rapid  thumping  in  the  head  when  taking  the  anesthetic 
was  pronounced ;   no  cardiac  signs  were  noted ;  the  inhalations  of  the 
drug  were  pleasant,  surprisingly  so  to  the  patient :  barring  the  feelings 
of  excitement  at  the  outset,  the  general  affective  state  during  the  wan- 
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ing  of  consciousness  was  pleasant.  Indeed,  it  may  be  described  as  a 
keenly  interested,  half-amused  state  of  mind,  mingled  with  a  feeling 
of  pathetic  helplessness.  These  and  the  other  considerations  empha- 
size the  marked  individual  differences  that  may  appear  in  the  reaction 
to  anesthesia  and  shock. 

The  awakening  consciousness  'seemed  intermittent,  a  delirious 
conflict  of  automatic  reactions  and  of  rational  movements  and  utter- 
ances which  later  were  augmented  by  a  vague  sense  of  orientation 
where  the  patient  opened  his  eyes  and  inquired  about  the  operation 
[/?.].  Full  orientation  seems  to  have  been  attained  at  length  where 
the  reporter  is  told  to  cease  writing,  although  a  few  hours  afterward 
and  to-day  it  is  difficult  to  mark  the  point  of  full  awakening.  The 
signs  of  awakening  process  began  35  minutes  after  administration ;  the 
nausea  and  vomiting  and  most  of  the  dialogue  \_B.~\  seem  to  have  been 
part  of  the  blank.  The  condition  at  this  stage  is  similar  to  the  effect 
of  post-hypnotic  suggestion  :  the  processes  dominant  during  the  wan- 
ing of  consciousness  were  resumed,  including  the  holding  up  of  hands. 
Although  memory  a  few  hours  afterward  failed  to  recall  this  stage  of 
awakening  the  patient  seems  to  have  been  at  the  time  responsive  to 
the  presence  and  words  of  those  at  bedside.  Where  the  point  of 
definite  memory  is  noted  the  experiences  were  by  no  means  clear  or 
detailed  but  fluctuating  in  vividness  and  detail.  As  the  final  waning 
of  consciousness  was  closely  related  to  the  surrender  of  voluntary 
control,  so  also  the  awakening  seemed  to  be  characterized  by  waver- 
ing and  finally  by  full  voluntary  control  over  movement.  The  idea- 
tional  content  during  the  recovery  was  a  rapid  flow  of  processes  with 
erratic  associations,  a  struggle  of  ideas  toward  full  consciousness. 
The  lowered  inhibitions  are  seen  in  the  lapses  into  slang,  mild  pro- 
fanity and  remarks  of  the  nature  of  psychomotor  action.  The  affec- 
tive processes  were  predominantly  disagreeable,  aside  from  the  nausea ; 
there  was  a  sense  of  struggle,  of  being  baffled  and  a  sense  of  deter- 
mination to  emerge  predominant,  in  marked  contrast  to  the  experience 
before  anesthesia.  The  sensation  of  pain  was  definitely  felt  and 
localized  not  until  complete  awakening,  indicating  the  profound  effects 
of  the  drug  [/>.]• 

We  agree  with  Havelock  Ellis  that  "  the  importance  of  this  field 
for  research  has  yet  been  inadequately  realized"  and  that  "  definite 
figures  are  much  better  than  general  observations  "  (Man  and  Woman, 
p.  31 1  et  seq.)  ;  but  our  experience  gives  a  certain  conviction,  /.  £?.,  a 
realization  of  the  unique  difficulties  of  reliable  introspections  with 
anesthesia,  and  of  the  peculiar  danger  of  generalizations  from  indi- 
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vidual  cases.  The  complicating  factors  are  many,  such  as  the  indi- 
vidual bodily  tendencies  and  habitual  response  to  drugs,  the  varying 
effects  of  different  drugs,  the  temporary  mental  and  physical  state  of 
subject ;  and  where  unfavorable  affective  states  are  avoided  in  advance, 
the  persistence  by  way  of  autosuggestion  of  the  dominant  experi- 
mental aims,  which  become  factors  in  hallucination  and  illusion,  and 
the  ensuing  paramnesia.  One  could  hardly  claim  that  such  tests  throw 
much  light  upon  the  phenomena  of  death,  so  manifold  are  its  methods 
and  conditions  of  approach. 


COMEDY  AND   THE   COMIC   EXPERIENCE. 

BY  WINIFRED  SMITH, 
Columbia  University. 

The  functional  psychology  is  so  new  that  there  have  been  as  yet 
few  attempts  to  apply  its  principles  to  the  field  of  art,  although  all  the 
odd  definitions,  particularly  those  of  literary  criticism,  need  to  be 
reinterpreted  in  terms  of  human  activity.  The  laws  that  Aristotle  in 
the  Poetics  drew  from  first-hand  observation,  and  the  later  modifica- 
tions of  these  laws  into  rules,  have  become  so  hallowed  by  repetition 
that  they  are  not  only  accepted  without  question,  but  are  placed  in  the 
category  of  all  sacred  things  —  existent  not  for  an  age  but  for  all  time. 
The  drama  has,  of  course,  generally  been  allowed  to  be  active  in  its 
nature,  yet  the  force  of  such  a  concession  has  been  largely  destroyed 
by  the  old  dualism  which  separates  the  art  product  from  the  society 
behind  it,  and  the  formalism  which  sets  off  each  genre  in  a  tight  box 
of  its  own.  Comedy,  for  example,  was  defined  by  Aristotle  as  the 
imitation  of  a  ludicrous  action;  the  ludicrous  as  a  defect  that  is 
neither  painful  nor  destructive.  Developing  these  meager  sugges- 
tions, later  critical  theory  decided  that  comedy  must  'begin  turbulently 
and  end  happily,'  must  imitate  the  'follies  and  foibles'  of  men  and 
must  exaggerate  a  little  by  making  humanity  appear  '  worse  than 
life.'  *  Of  a  piece  with  this  is  the  old  idea  of  comic  pleasure  as  a 
4  sense  of  superiority,'  the  result  of  a  comparison  involving  a  distinct 
feeling  of  'lower'  and  'higher/  Now  there  is  truth  in  both  these 
statements,  but  a  truth  beclouded  by  habitual  and  unquestioning 
acceptance  and  in  great  need  of  modification  and  reformulation. 

First  then,  we  must  admit  that  the  comic  experience  does  indeed 
involve  a  conscious  '  feeling,'  for  it  is  more  than  the  mere  shock  which 
produces  laughter.  There  is  nothing  really  comic  in  the  instinctive 
guffaw  that  greets  a  fall  or  a  piece  of  clumsiness  on  the  street  or  on 
the  stage;  such  a  reaction  is  only  the  physiological  result  of  a  slight 
nervous  tension  suddenly  resolved.  The  element  of  comedy,  distinct 
from  horse-play  and  farce,  comes  in,  as  Meredith  years  ago  pointed 

Aristotle's  Theory  of  Poetry  and  Fine  Art,  ed.  by  Butcher,  4th  ed.  (Lon- 
don,  1907),  pp.   372   ff.     For  a  convenient  summary  of  later  definitions  of 
comedy,  cf.  Spingarn,  Literary  Criticism  in  the  Renaissance ',  2d  ed.   (New 
York,  1908),  pp.  66  ff. 
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out,  only  when  the  laughter  becomes  thoughtful,1  that  is,  in  psycho- 
logical terms,  when  the  state  of  expectancy  or  maladjustmant  is  not 
too  uncomfortable  to  permit  of  intellectual  criticism,  and  when  this 
criticism,  by  finding  the  key  to  the  situation,  causes  the  tension  to  give 
way  to  harmonious  activity.  In  short,  the  comic  experience  is  of  the 
same  type  as  all  other  successful  experiences ;  the  sense  of  superiority 
is  too  narrow  a  term  for  it,  unless  we  generously  interpret  superiority 
to  mean  triumph,  not  necessarily  over  a  person  but  over  a  set  of  cir- 
cumstances. Truly  comic  was  the  pleasure  felt  by  a  small  girl  whom 
not  long  ago  I  watched  as  she  puzzled  over  her  hand  and  glove.  For 
the  first  time  she  had  become  keenly  conscious  of  them  as  two 
objects ;  her  brows  were  knit,  her  mouth  was  drawn,  as  she  compared 
her  own  small  fingers  to  the  woolen  ones ;  gradually  she  discovered 
the  likeness  between  the  two  sets  of  things,  and  after  some  experiment 
she  found  out  the  secret  —  the  glove  fitted  on  the  hand.  Then, 
relaxed  and  bubbling  with  laughter,  she  several  times  pulled  on  and 
took  off  her  glove,  happily  mastering  the  situation. 

It  was  apparently  in  just  some  such  simple  form  that  the  comic 
sense  first  appeared  on  the  stage.  Primitive  dramatic  art  is  so  unor- 
ganized that  it  can  hardly  be  said  to  consist  of  anything  buba  series  of 
life-like  situations,  which,  because  of  their  practical  and  magical  con- 
nections with  tribal  welfare,  are  vividly  colored  by  tribal  emotion.  For 
this  reason  the  earliest  hunt  dances  and  war  dances  —  neither  comic  nor 
tragic  in  our  sense  of  the  words  —  are  predominantly  serious  in  tone.2 
Wundt  suggests3  that  the  grotesque  Mime,  once  freighted  with  solemn 
religious  meaning,  cannot  be  regarded  as  burlesque  until  its  subject- 
matter  has  become  so  thoroughly  familiar  as  to  be  no  longer  mysterious 
and  sacred.  When  the  attention  of  the  tribe  shifts  from  hunting  to 
agriculture,  the  animal  ceases  to  be  looked  upon  as  a  sacred  object 
and  the  hunt  dance  can  be  somewhat  freely  criticized ;  therefore,  as 
the  uncomfortably  serious  feelings  aroused  by  the  Mime  break  down 
before  a  realization  that  the  rite  is  only  an  old  custom,  now  unimpor- 
tant to  the  tribal  welfare,  spectators  and  actors  begin  to  take  a  comic 
pleasure  in  the  disguises  of  the  players.  Not  until  then  can  the  indi- 
vidual dancer  venture  to  introduce  changes  into  his  part  or  attempt,  by 
over-emphasis  of  certain  features,  to  help  the  audience  observe  that  he 
is  not  the  bird  or  beast  he  represents.  There  is  a  real  analogy  here  to 

lAn  Essay  on  Comedy  and  the  Uses  of  the  Comic  Spirit  (New  York,  1905), 
p.  56. 

2Cf.  Thomas,  Source  Book  of  Social  Origins  (Chicago,  1909),  Part  II.,  for 
descriptions  of  primitive  plays. 

3  Volkerpsychologie  (Leipzig,  1900),  Vol.  II.,  Pt.  I.  and  Pt.  V. 
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the  case  of  the  child  with  the  glove ;  in  both  instances  a  slightly  uncom- 
fortable puzzle  is  solved  by  a  perception  of  the  similarity  and  differ- 
ence in  two  sets  of  things,  in  the  one  instance  two  sets  of  fingers,  in 
the  other  the  real  actors  and  the  beasts  they  represent.  The  resultant 
pleasure  in  each  case  is  due  to  comprehension  and  mastery.  This 
final  harmony  and  the  preceding  moment  of  comparison  seem  to  be 
the  fundamental  elements  in  the  comic  experience. 

Doubtless  the  easy  success  of  so  primitive  a  comic  appeal  as  « dis- 
guisings  and  maskings '  accounts  for  the  survival  of  the  device  long 
after  dramatic  art  had  become  a  form  of  sophisticated  expression.  Yet 
this  motif  remains  as  a  means  to  an  end  rather  than  as  a  chief  interest 
in  these  later  plays;  the  formula  that  explains  its  satisfactoriness  must 
be  applied  to  the  4  developing  action  '  of  each  piece  if  we  would  dis- 
cover whether  or  not  it  is  sound.  In  the  usual  phrase,  a  comedy 
begins  in  confusion  and  ends  happily,  often  by  means  of  a  *  recog- 
nition ' ;  according  to  the  psychological  restatement,  a  comedy  pres- 
ents the  solution,  by  criticism,  of  a  puzzling  state  of  affairs  —  a  read- 
justment of  warring  forces  by  the  choice  of  a  way  out  that  makes  for 
harmony.  It  follows  that  the  subjects  proper  to  comedy  cannot  be  the 
great  mysteries  of  life,  the  conflicts  too  severe  to  be  easily  criticized, 
but  rather  those  lighter  problems  which  because  they  have  been  partly 
worked  out  by  society,  are  more  familiar,  are  freer  from  emotion  and 
therefore  capable  of  an  intellectual  solution.  But  no  matter  how  ade- 
quate to  the  problem  may  be  the  solving  of  a  dramatic  complication, 
the  play  will  not  be  called  a  comedy  unless  the  majority  of  its  specta- 
tors agree  that  the  conclusion  is  *  happy/  Although  Ibsen's  Nora 
closes  the  door  of  her  Doll's  House  behind  her,  choosing  the  only 
way  to  self-respect  from  the  indirections  of  her  past  life,  the  play  is 
still  regarded  as  a  tragedy ;  this  can  only  be  because  for  most  people 
it  offends  the  sentimental  ideal  of  '  woman's  sphere  '  by  its  relentless 
exposure  of  how  unfit  for  any  sphere  a  protected  *  doll '  must  be. 

The  value  of.  a  play,  then,  cannot  be  determined  once  and  for  all ; 
it  will  shift  with  the  changing  interests  of  humanity.  As  we  have  seen 
the  earliest  appearances  of  the  comic  sense  seem  to  have  been  depen- 
dent upon  practical  changes  in  social  organization ;  the  satiric  element 
in  the  primitive  burlesque  was  directed  against  old  myths  no  longer 
useful  to  the  people.  In  a  little  play  described  by  Hirn,1  a  more  insis- 
tent satire  pillories  an  unsocial  individual  who  had  transgressed  public 

1  Origins  of  Art  (London,  1900),  pp.  158-9.  A  girl  who  had  eloped  with  an 
undesirable  lover  was  forced  to  witness  the  realistic  presentation  of  her  misdeeds 
until  she  was  reduced  to  tears  of  shame  by  the  laughter  of  the  audience. 
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morality.  In  this  latter  instance  and  in  the  passionate  invective  of 
Aristophanes,  comedy  voices  group  sentiment,  tradition  and  the  customs 
of  the  fathers.  In  a  more  civilized  age  it  may  be  the  chosen  form  of 
expression  of  a  radical  individual,  a  satirist  like  Jonson  or  Moliere  or 
Shaw  or  Ibsen.  It  is  these  later  plays  which  are  not  classed  as  com- 
edies by  the  audiences  that  first  see  them,  because  they  present  a  point 
of  view  in  advance  of  average  public  opinion ; 1  but  just  as  surely  as 
the  problem  presented  in  them  is  solved  satisfactorily  by  the  dramatist, 
and  as  he  is  able  to  impose  his  ideas  on  his  generation  and  on  poster- 
ity, just  so  surely  will  his  work  take  rank  as  comic.  Unlike  the  pure- 
ly destructive  satirist  whose  bitterness  makes  him  see  things  tragically, 
and  equally  unlike  the  farcical  writer  who  cares  only  to  rouse  boister- 
ous laughter,  the  great  comic  artist  is  a  constructive  thinker.  He  looks 
out  on  the  world  with  the  idea  of  solving  its  puzzles  not  by  hasty  revo- 
lutionary action,  but  by  cool  thought,  by  deliberate  choice  and  by 
careful  readjustment. 

1  Cf.     Baldwin,  J.  M.,  Social  and  Ethical  Interpretations  (New  York,  1897), 
pp.  460  ff. 


PSYCHOLOGICAL  LITERATURE. 
EXPERIMENTATION   ON   IMAGERY.1 

In  current  psychological  discussion  the  problems  centering  about 
imagery  have  assumed  a  very  considerable  degree  of  importance.  Para- 
doxical though  it  may  seem,  the  very  suggestion  that  images  are  less 
significant  as  psychological  factors  than  we  have  been  led  to  suppose 
has  thrown  imagery  as  a  topic  into  the  lime-light  of  psychological 
investigation.  One  encouraging  thing  about  the  whole  discussion  is 
the  growing  tendency  to  refer  the  issues  to  actual  experimental  tests 
instead  of  merely  rehashing  the  logical  aspects  of  the  situation.  In 
such  investigation  the  most  crucial  point  at  present,  both  for  psychology 
and  for  pedagogy,  seems  to  be  the  question  of  the  real  function  of 
imagery.  On  this  question  the  main  initiative  is  being  taken  by  the 
negative  side,  since  the  burden  of  proof  lies  with  them.  Accordingly 
we  have  a  constantly  increasing  number  of  experimental  studies  which 
aim  to  cast  doubt  at  least  on  the  functional  value  either  of  imagery  in 
general  or  of  some  particular  form  of  imagery.2  Considering  the 
intrinsic  interest  in  this  question  as  well  as  the  extreme  importance 
which  is  attached  to  the  results  for  their  pedagogical  applications,  a 
rather  extended  study  of  one  such  paper,  which  is  in  many  respects 
typical  of  the  group,  seems  justified.  The  aim  of  this  discussion  will 
be  to  discover,  through  a  critical  consideration  of  the  data  and  the  con- 
clusions, in  what  sense  we  are  to  accept  the  inferences  of  this  paper  as 
experimentally  justified,  and  to  suggest  certain  lines  of  criticism  which 
other  studies  must  face  before  they  can  be  altogether  convincing,  at 
least  in  their  negative  aspects. 

Dr.  Betts'  paper  is  an  attempt  to  approach  the  problems  of  the 
distribution  and  functions  of  imagery  in  a  distinctly  experimental  and 
even  quantitative  way.  The  author  divides  his  problems  into  two 

1  With  special  reference  to  the  paper  on  '  The  Distribution  and  Functions  of 
Mental  Imagery,'  G.  H.  Betts.  Teachers  College,  Columbia  University  Contri- 
butions to  Education,  No.  26,  1909,  pp.  99. 

•Note,  for  example,  the  following  articles:  Woodworth,  'The  Cause  of  a 
Voluntary  Movement,'  Studies  in  Phil,  and  Psych.,  Carman  Commem.  Vol., 
351-392 ;  Thorndike,  'The  Function  of  Visual  Images,'  Jour,  of  Phil.,  Psych, 
and  Sc.  Method,  IV.,  324;  Winch,  'The  Function  of  Images,'  Jour,  of  Phil., 
Psych.  andSc.  Method.,  V.,  337-351. 
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main  groups:  "(i)  Those  which  grow  out  of  the  power  to  evoke 
images  voluntarily;  and  (2)  those  which  grow  out  of  the  spontaneous 
use  of  imagery  in  thought."  Throughout  the  investigation  large  groups 
of  relatively  untrained  subjects  were  used.  (Sect.  I.,  Exp.  4  was  the 
only  exception  to  this.)  Introspection  was  taken  *  as  the  only  safe 
evidence  of  mental  imagery,'  i.  e.,  no  so-called  objective  methods 
were  used.  The  study  was  primarily  concerned  with  non-verbal 
imagery. 

In  Section  I.  the  questionnaire  method  was  used  throughout.  For 
the  first  experiment,  the  Galton  questionnaire  as  supplemented  by 
Thorndike  was  used ;  in  the  remaining  three,  one  of  Dr.  Betts'  own 
construction  was  employed.  The  latter  consisted  of  150  questions  dis- 
tributed thus:  40  on  visual  imagery,  20  each  on  auditory,  cutaneous, 
kinassthetic,  gustatory  and  olfactory,  10  on  organic.  Each  image  was 
graded  with  reference  to  its  clearness  and  vividness  on  a  scale  of  i  to 
7 ;  i  representing  the  highest  degree,  7  signifying  no  image.  The  test 
was  completed  in  one  laboratory  period.  For  Experiments  1-3  the 
subjects  were  Cornell  College  or  Teachers  College  students  who  had 
had  a  certain  amount  of  psychology ;  for  Experiment  4  eighteen 
experienced  psychologists  served.  The  results  were  thrown  into  strict 
statistical  form  for  comparison,  and  coefficients  of  correlation  were 
worked  out. 

In  the  study  of  the  spontaneous  use  of  imagery  in  thinking  two 
general  methods  were  used:  (i)  the  method  of  interrupted  thinking, 
(2)  the  method  of  setting  a  problem  and  asking  for  introspection  on 
the  process  involved  in  the  solution.  Twelve  different  experiments 
were  used  as  follows  : 

Exp.  i .  Imagery  in  simple  association.  A  form  of  the  '  opposites ' 
test.  The  following  are  samples  of  the  words  used  :  integrity,  ver- 
acity, unless,  eloquent. 

Exp.  2.  Imagery  and  thinking  of  familiar  objects.  More  prop- 
erly an  experiment  in  the  thinking  of  the  names  of  familiar  objects. 
The  subjects  were  asked  to  write  the  names  ( i )  of  the  things  they 
would  see  on  the  bed  of  the  ocean  if  all  the  water  in  the  Atlantic  should 
suddenly  dry  up ;  (2)  of  the  sounds  they  would  hear  in  the  midst  of  a 
great  city;  (3)  of  the  things  they  liked  best  to  eat. 

Exps.  3-6  were  more  or  less  alike  and  may  be  summarized  to- 
gether. They  were  concerned  with  the  imagery,  other  than  verbal, 
used  in  the  following  Operations  :  selection  of  five  '  capacities '  in  which 
the  subjects  excelled  ;  listening  to  a  lecture  on  instinct ;  defining  such 
words  as  religion,  youth,  happiness,  etc. ;  answering  the  question : 
4 'Should  the  death  penalty  ever  be  inflicted?" 
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Exp.  7.  Imagery  in  the  simpler  forms  of  thinking.  Three  prob- 
lems of  a  very  concrete  character  were  given  to  the  subjects :  Of  these 
the  first  two  concerned  physical  objects,  while  the  third  was  a  problem 
in  algebraic  multiplication. 

Exp.  8.  Imagery  in  mental  multiplication  :  the  multiplication  of 
one  three-place  number  by  another. 

Exp.  9.  Imagery  and  the  discrimination  of  length  of  lines,  pitch 
of  tones,  shades  of  gray. 

Exp.  10.  Imagery  and  the  memory  of  unrelated  characters. 
This  consisted  of  two  tests ;  in  the  first  the  subject  wrote  the  letters  as 
learned,  while  in  the  second  he  wrote  them  in  a  changed  order.  A 
report  of  introspection  was  asked  for  in  the  first  test  but  not  in  the 
second,  since  it  was  thought  that  it  was  '  probably  safe  to  assume  that 
the  process  would  be  practically  identical  in  the  two  cases/ 

Exp.  ii.  Imagery  and  the  interpretation  of  music,  (i)  Practi- 
cally like  the  second  test  of  Exp.  9.  (2)  and  (3)  Interpretation 
based  on  the  reading  of  the  score  and  on  hearing  the  music  played. 

Exp.  12.  Imagery  and  the  enjoyment  of  literature.  The  sub- 
jects were  asked  to  answer  a  series  of  questions  on  both  the  imagery  and 
the  imageless  process  involved  in  the  reading  of  their  favorite  works 
of  literature. 

Even  so  brief  a  survey  of  these  tests  makes  it  evident  that  the 
majority  of  them  emphasize  the  verbal  processes  in  preference  to  any 
others.  This  is  strikingly  true  for  Exps.  i,  2  and  5,  where  the  main 
object  of  the  test  is  to  get  satisfactory  words.  Exps.  3,  4  and  6  also 
fall  in  this  class  since  they  deal  with  such  abstract  questions  that  their 
consideration  might  naturally  be  expected  to  take  a  predominantly 
verbal  form.  In  Exp.  12  the  reading  process  is  considered,  which  is 
based  on  the  actual  presentation  of  words  to  the  subject.  One  experi- 
ment (8)  deals  with  numbers  and  one  (10)  with  letters.  Of  the  re- 
maining four  tests,  one  (9)  and  part  of  another  (n)  deal  with  the 
problem  of  discrimination.  One  test  (n)  deals  with  imagery  for 
music,  and  one  (7)  refers  to  concrete  situations  in  which  physical 
objects  are  thought  of  as  figuring.  In  the  light  of  this  classification 
of  the  tests  the  results  obtained  do  not  seem  very  surprising. 

The  general  results  may  be  stated  briefly  as  follows:  In  Exps. 
1-6  it  was  often  reported  that  no  non-verbal  images  appeared,  or  that 
those  which  did  appear  came  after  the  solution  was  reached.  No 
correlation  was  found  between  presence  of  non-verbal  imagery  and 
excellence  in  the  tests.  In  Exp.  12  imagery  is  reported  as  present  in 
a  large  number  of  cases  but  as  not  constituting  the  main  basis  of  the 
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enjoyment.  In  Exp.  8  the  majority  of  the  subjects  reported  no 
imagery  other  than  inner  speech.  In  Exp.  10,  36  per  cent,  reported 
4  no  imagery  of  any  kind.'  Moreover  the  results  for  this  group  were 
only  slightly  inferior  to  those  of  the  group  who  reported  visual  images 
of  the  whole  square,  and  were  as  good  for  the  second  test  as  for  the 
first.  In  the  tests  on  discrimination  a  fairly  large  proportion  of  the 
cases  reported  no  imagery.  The  results  for  those  reporting  very  dis- 
tinct imagery  and  for  those  reporting  no  imagery  were  alike  better 
than  those  for  the  subjects  who  reported  weak  and  vague  imagery. 
In  the  first  test  of  Exp.  n,  however,  which  was  really  a  test  in  dis- 
crimination, a  decided  correlation  was  found  between  the  accuracy  of 
judgment  and  the  use  of  auditory  imagery.  In  the  second  and  third 
tests  of  Exp.  ii  a  very  large  amount  of  imagery  —  visual,  auditory 
and  kinaesthetic  —  was  reported.  In  Exp.  7,  also,  much  imagery  was 
reported,  at  least  in  the  first  two  tests:  e.  g.,  "All  of  the  class  re- 
ported images  of  the  squirrel  and  the  tree."  For  the  third  test,  alge- 
braic multiplication,  35  per  cent.  4i  reported  no  imagery,  except  that 
of  internal  speech." 

From  the  mass  of  data  gathered  in  the  two  sections  certain  far- 
reaching  conclusions  are  drawn.  On  the  question  of  distribution  the 
author  reaches  the  following  as  his  main  inferences  :l  (i )  "  Few  if  any 
are  absolutely  lacking  in  the  power  of  voluntary  imagery,"  and  many 
have  the  power  in  a  rather  high  degree.  "  Individual  differences  are 
found  chiefly  in  the  degree  of  clearness  and  vividness  of  the  images." 
(2)  "  There  exists  a  marked  difference  in  ability  in  voluntary  imagery 
between  college  students  and  specialists  more  advanced  in  years  who 
are  dealing  chiefly  with  abstract  lines  of  thought."  (3)  "  Ability  in 
voluntary  imagery  is  distributed  much  more  evenly  among  the  dif- 
ferent types  of  images  than  has  been  commonly  thought."  No  evi- 
dence is  found  for  the  preeminence  of  visual  imagery,  which  is  so 
often  asserted.  (4)  The  range  of  voluntary  imagery  is,  for  most 
persons,  considerably  wider  than  that  of  spontaneous. 

Since  the  question  of  distribution  is  of  less  central  interest  at  pres- 
ent than  that  of  function,  we  will  pass  over  these  conclusions  very 
hurriedly,  merely  suggesting  certain  considerations  which  seem  to  us 
to  threaten  their  stability.  First  among  these  is  the  treacherous  com- 
bination of  untrained  subjects  and  an  introspective  task  of  extreme 
difficulty.  In  our  opinion  the  author,  while  recognizing  the  dangers 
of  the  situation,  greatly  minimizes  them.  We  believe  them  to  be  suf- 

1  In  our  summaries  of  conclusions  the  order  adopted  is  our  own,  not  the 
author's. 
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ficient  to  render  at  least  exceedingly  dubious  any  inference  as  to  the 
difference  between  the  untrained  subjects  and  the  specialists. 

In  the  second  place,  the  significance  of  the  statistics,  as  statistics, 
is  lessened  by  the  wide  variations  from  the  averages.  The  value  of 
an  average  obtained  with  a  variation  of  from  22  per  cent,  to  34  per 
cent,  seems  to  us  a  matter  for  speculation. 

Further,  with  reference  to  conclusions  (3)  and  (4),  there  is  the 
fact  that  the  materials  compared  were  not  obtained  by  methods  suf- 
ficiently alike  to  justify  any  conclusions  from  a  comparison  of  the  sta- 
tistical results.  For  example,  in  the  material  used  for  the  comparison 
of  visual  imagery  with  other  forms  we  find  the  most  specific  and 
detailed  questions  asked  with  reference  to  the  former  and  only  the  most 
general  with  reference  to  the  latter.  Yet  all  answers  are  given  the 
same  value  in  the  statistics. 

In  the  comparison  of  the  range  of  voluntary  imagery  with  that  of 
spontaneous,  a  similar  fallacy  is  found.  In  Section  I,  the  range  of 
voluntary  non-verbal  imagery  is  explored  with  great  thoroughness.  In 
Section  II.,  on  the  other  hand,  the  majority  of  the  tests  are  predom- 
inantly verbal  in  character  and  accordingly  furnish  no  adequate  index 
of  the  actual  range  of  spontaneous  non-verbal  imagery  which  might  be 
stimulated  by  other  tests.  The  data  are,  therefore,  simply  inconclusive 
on  this  point. 

With  reference  to  the  functions  of  images  we  find  the  following 
conclusions  emphasized :  (i)  '  Imageless  thought*  has  been  demon- 
strated ;  (2)  imagery  is  not  necessary  nor  particularly  valuable  as  a 
mental  standard  in  discrimination;  (3)  much  of  memory  is  accom- 
plished without  the  use  of  imagery ;  (4)  imagery,  though  present  in  a 
considerable  degree,  is  less  important  than  has  been  supposed  for  the 
enjoyment  of  literature;  (5)  no  correlation  could  be  found  between 
excellence  in  voluntary  imagery  and  excellence  in  college  studies. 

The  following  positive  conclusions  are  also  reached :  Imagery  ap- 
pears in  greatest  abundance  (i)  where  percepts  would  be  of  greatest 
assistance;  (2)  where  our  thinking  is  baffled. 

Before  accepting  these  conclusions  as  experimental  gospel,  how- 
ever, a  critical  examination  of  the  evidence  is  necessary.  The  general 
criticism  of  Section  I.  holds  of  course  here:  i.  e.,  the  recognition  of 
the  fact  that  these  results  were  obtained  with  relatively  untrained 
subjects.  There  are,  however,  certain  even  more  weighty  objections 
to  the  present  conclusions. 

First,  and  in  our  opinion  most  important,  is  the  confusion  in  the 
use  of  the  term  l  imagery.'  As  we  have  pointed  out,  the  imagery  con- 
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cerned  in  inner  speech  is  wholly  omitted  from  the  introspective  reports 
of  the  subjects.  * Imagery,'  therefore,  in  the  conclusions  must  always 
be  understood  as  exclusive  of  verbal  imagery.  The  author  may  claim 
that  any  confusion  on  this  point  is  inexcusable,  since  he  has  stated  his 
procedure  clearly.  That  the  confusion  is  not  confined  to  the  reader, 
however,  is  indicated  rather  strikingly  by  the  following  statement  from 
the  author's  own  summary:  "Thinking  can  and  does  go  on  without 
the  intervention  of  imagery,  the  mental  content  being  made  up  of  feel- 
ings of  meaning,  relation,  intention,  effort,  identity,  interest,  pleasure, 
displeasure,  etc." 1  If  imagery  is  used  here  as  exclusive  of  verbal  im- 
agery, we  should  certainly  expect  some  mention  of  the  latter  in  the 
enumeration  of  the  elements  in  the  mental  content  other  than  ;  imagery.' 
Rather  a  large  burden  seems  to  devolve  upon  the  '  etc.,'  if  it  is  to  stand 
for  this  whole  verbal  content.  If,  on  the  other  hand,  the  author  is  using 
the  term  l  imagery '  in  its  broadest  sense  as  including  verbal  imagery, 
his  conclusion  is  absolutely  unjustified  on  the  basis  of  his  experimental 
data. 

In  either  case  his  sponsorship  of  i  imageless  thought '  loses  its 
significance  as  far  as  any  bearing  on  current  discussion  is  concerned. 
4  Imageless  thought,'  understood  as  thought  in  which  no  imagery  other 
than  verbal  is  present,  is  apparently  not  the  question  at  issue  in  most 
of  such  discussion.  We  say  this  with  some  hesitation,  since  the 
ambiguity  noted  here  has  been  more  or  less  prevalent  among  other 
writers  on  both  sides  of  the  question.  If  we  take,  however,  the 
writings  of  Professor  Woodworth  and  Professor  Angell2  as  fairly 
representative  of  the  two  sides  of  the  question,  we(  may  state  with  a 
reasonable  amount  of  assurance  that  the  '  imageless  thought '  for  or 
against  which  they  are  contending  is  genuinely  imageless,  not  the 
pseudo-imageless  variety  here  demonstrated. 

The  fact  that  imagery  was  not  found  to  be  necessary  as  a  mental 
standard  in  discrimination  may  be  passed  without  comment,  as  there 
is  already  much  experimental  evidence  for  this  fact. 

The  statement  that  much  of  memory  is  accomplished  without  the 
use  of  imagery  must  be  taken  in  the  light  of  what  has  already  been 
said  as  to  the  restricted  use  of  the  term  4  imagery.'  The  sharp  line  of 
distinction  is  peculiarly  artificial  here,  since  letters  are  concerned.  It 
is  true  that  there  were  questions  on  auditory  imagery  and  also  on  '  any 
other  kinds  of  images,'  but  there  was  no  explicit  reference  to  kinaes- 

1  P.  94.     Cf.  similar  statement,  p.  65. 

2 See  especially:  Woodworth,  'Imageless  Thought,'  Journal  of  Phil., 
Psych.  andSc.  Method,  III.,  705.  Angell,  'Thought  and  Imagery,'  Phil.  Rev., 
VI.,  648-649. 
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thetic  imagery  or  motor  innervation  of  the  speech  organs,  factors 
which  are  especially  apt  to  be  overlooked  by  untrained  subjects. 

As  far  as  the  enjoyment  of  literature  is  concerned  we  believe  that 
results  here  stated  might  be  confirmed  for  a  considerable  number  of 
subjects.  That  is,  we  believe  it  would  be  found  that  illustrative 
imagery  would  be  absent  or  reduced  to  a  minimum  in  a  large  number 
of  cases,  and  that  even  where  present  it  would  not  be  the  main  source 
of  enjoyment.  The  language,  which  is  the  source  of  much  of  the 
enjoyment,  is  given,  of  course,  as  a  fact  of  perception.  Appreciation 
of  rhythm  and  movement,  which  is  often  significant,  as  indicated  fre- 
quently in  the  introspective  accounts  quoted,  is  not  given  through 
4  imagery '  in  the  author's  sense  of  the  term. 

In  this  consideration  of  the  conclusions  we  must  not  overlook  the 
positive  statements  with  reference  to  the  functions  of  imagery.  The 
first  of  these,  that  imagery  appears  where  percepts  would  be  of  most 
assistance,  is  a  sufficiently  commonplace  statement  to  pass  without 
remark.  It  is,  in  fact,  the  point  which  has  always  been  claimed  as 
the  great  value  of  imagery. 

The  second  point,  however,  is  more  distinctly  a  contribution  to  the 
present  discussion.  It  is  asserted,  as  a  result  of  this  series  of  experi- 
ments, that  imagery  has  the  greatest  tendency  to  emerge  at  points 
where  our  thinking  is  baffled.  We  should  take  issue  with  the  author 
only  in  his  interpretation  of  this  fact.  The  following  statement 
expresses  his  attitude : 

44  If  it  should  .  .  .  develop  that  imagery  appears  in  greatest  abun- 
dance at  the  points  where  our  thought  is  baffled,  and  refuses  to  flow  on 
in  its  usual  channels,  it  would  seem  to  mean  that  abundance  of  imagery 
does  not  go  along  with  the  most  efficient  thinking."  * 

Reference  is  also  made  to  the  fact  that  problems  which  were 
solved  easily  were  usually  solved  with  a  minimum  of  imagery.  All 
this  we  find  exceedingly  interesting.  It  sounds  very  much  like  the 
much-emphasized  distinction  between  habitual  and  conscious  activities. 
Undoubtedly  habits  are  performed  more  easily  and  with  less  friction 
than  activities  which  are  consciously  directed.  We  should  hesitate, 
however,  to  assert  on  that  account  that  the  habitual  activities  are  the 
more  4  efficient.'  If  there  is  any  truth  in  the  view  of  functional  psy- 
chology that  consciousness  appears  only  where  the  habits  of  the  organ- 
ism are  inadequate  to  meet  the  situation,  in  other  words  where  there  is 
more  or  less  bafflement,  it  is  evident  that  we  have  good  grounds  for 
asserting  that  the  function  of  imagery  is  closely  parallel  with  that  of 

1  Page  53. 
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consciousness  itself.  Where  the  process  is  largely  habitual  in  type  and 
consciousness  is  at  a  minimum,  we  find  few  images;  where,  on  the 
other  hand,  the  habitual  activities  are  least  able  to  cope  with  the  situ- 
ation and  consciousness  is  most  intense,  we  find  the  largest  proportion 
of  images.  It  is  really  what  we  should  expect  to  find  if  the  functions 
of  images  were  coincident  with  that  of  consciousness. 

The  further  point,  however,  is  frequently  made  that  a  large  pro- 
portion of  the  images  present  are  '  irrelevant.'  It  is  noteworthy  here 
that  the  author  always  has  in  mind  the  logical  aspects  of  the  situation. 
Images  are  irrelevant  if  they  do  not  lead  up  in  a  close  logical  sequence 
to  the  final  results.  The  function  which  even  such  irrelevant  images 
may  serve  as  associative  links  of  extreme  importance  is  apparently 
entirely  disregarded,  or  at  least  association  is  seemingly  appealed  to 
simply  to  explain  the  appearance  of  the  ;  useless '  image. 1 

In  conclusion  we  may  summarize  what  we  consider  the  final  upshot 
of  this  paper  as  an  experimental  study. 

On  the  side  of  method  it  has  several  distinct  contributions  to  offer : 
(i)  It  represents,  in  common  with  several  other  recent  experimental 
studies,  a  reaction  against  the  dependence  on  the  *  objective '  methods 
so  much  in  vogue  in  the  early  investigations  of  these  problems.  (2) 
The  emphasis  on  the  distinction  between  voluntary  and  spontaneous 
imagery  and  the  classification  of  experiments  accordingly  seem  emi- 
nently desirable  and  suggestive,  especially  from  the  standpoint  of  the 
interpretation  of  the  results.  (3)  The  avoidance  of  the  more  distinctly 
habitualized  movements  in  the  tests  on  function  is  also  worthy  of  note. 
This  paper  accordingly  escapes  one  line  of  criticism  which  has  been 
urged  against  certain  other  studies  of  similar  import. 

As  far  as  the  actual  conclusions  are  concerned  we  would  express 
the  outcome  thus : 

I.  As  to  Distribution  of  Imagery. —  The  experimental  data  justify 
in  a  general  way  the  conclusion  that  the  majority  of  persons  have  con- 
siderable ability  in  the  voluntary  summoning  of  images.     They  do  not 
justify  any   conclusions  as  to   the  relative  distribution   in    untrained 
subjects  and  experienced  psychologists ;   as  to  the  relative  distribution 
of  visual  imagery  as  compared  with  other  types  ;  as  to  the  comparative 
range  of  spontaneous  and  voluntary  imagery. 

II.  As  to  Function  of  Imagery .  — On  the  negative  side  we  find 
justification  for  the  following  conclusions:   (i)  Thinking,  especially 
of  the  more  abstract  type,  may  go  on  with  no  imagery  other  than  ver- 
bal present.     (2)  Where  actual  perceptual  material  is  presented,  as  in 

1  Note  on  this  point  Exp.  3,  p.  62-3 ;  Exp.  5,  p.  65  ;  Exp.  6,  p.  69. 
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discrimination  tests  and  in  reading,  the  functional  significance  of  im- 
agery seems  to  be  diminished  in  many  cases. 

On  the  positive  side  there  are  the  following  conclusions:  (i)  At 
points  where  percepts  would  be  of  great  assistance  non-verbal  im- 
agery seems  very  important.  (2)  Where  thinking  is  baffled,  i.e.,  in 
the  genuinely  problematic  situations,  imagery  is  most  abundantly 
present. 

The  specific  bearings  of  this  paper  on  current  discussion  have 
probably  been  indicated  sufficiently  in  the  course  of  the  review.  We 
would  only  add  the  general  suggestion  that  all  conclusions  be  scrutin- 
ized most  carefully  in  the  light  of  the  data  on  which  they  are  based. 
We  can  accordingly  agree  with  the  author  most  heartily  in  his  assertion 
that  u  the  section  of  descriptive  and  dynamic  psychology  which  deals 
with  mental  imagery  needs  rewriting  with  the  aim  of  better  definitions 
of  terms  and  functions  and  a  better  weighing  of  values." 

MABEL  R.  FERNALD. 

UNIVERSITY  OF  CHICAGO. 

PSYCHOLOGY  OF  THINKING. 
The   Psychology   of   Thinking.     IRVING    ELGAR    MILLER,    Ph.D. 

New  York,  Macmillan,  1909.     Pp.  xxv  -f  3°3-     $1.25  net. 

Instructors  in  introductory  psychology,  logic  and  education  will 
find  this  an  exceptionally  useful  supplementary  text  for  teaching  the 
biological  conception  of  the  mind  and  the  functional  view  of  the 
thought  processes.  The  book  is  especially  timely  because  teachers 
are  feeling  more  keenly  the  importance  of  a  better  introduction  to  the 
organic  conception  of  the  mind  than  is  to  be  found  in  the  usual  gen- 
eral texts  in  psychology,  and  are  recognizing  also  that  the  treatment 
of  the  higher  mental  functions  from  the  evolutionary  point  of  view 
has  been  wholly  inadequate.  The  author  states  that  the  main  outline 
of  his  book  was  developed  in  connection  with  his  teaching  of  psy- 
chology and  pedagogy  at  the  State  Normal  at  Milwaukee,  Wis., 
where  he  was  also  supervisor  of  practice  teaching.  His  interest  in  the 
reasoning  process,  however,  began  when  he  was  teaching  mathematics 
in  a  New  England  academy.  It  is  fitting  that  he  should  have  had  the 
opportunity  to  present  the  essentials  of  his  book  at  the  summer  school 
of  the  College  of  Education  at  the  University  of  Chicago,  for  one 
recognizes  throughout  the  4  seed  thoughts '  of  Professor  John  Dewey, 
to  which  the  author  acknowledges  his  indebtedness.  In  proposing  to 
treat  only  the  thought  process  the  author  naturally  restricts  the  field  of 
the  book  so  that  it  could  hardly  be  used  as  an  exclusive  text  in  the 
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usual  courses  of  study.  Its  form  is  essentially  that  of  a  text  and  its 
arrangement  is  especially  well  adapted  for  instructional  purposes. 
With  this  as  a  beginning  it  should  be  possible  in  time  to  have  an  addi- 
tional introductory  course  devoted  to  the  process  of  adjustment  through 
thinking,  a  psychology  of  logic.  The  reviewer  would  welcome  such 
a  course  as  a  forward  step  in  the  science. 

Three  aims  are  apparent  in  the  subject  matter:  to  present  the 
biological  view  of  the  mind,  to  develop  that  view  in  connection  with 
the  process  of  thinking,  and  to  suggest  how  this  better  understanding 
of  the  thought  process  bears  upon  the  problems  of  pedagogy  and 
mental  development. 

1.  The  book  opens  with  a  presentation  of  the  biological  point  of 
view.     For  students  who  are  not  specializing  in  genetic  psychology, 
this  general  account  of  the  place  of  the  mind  in  evolution  is  probably  the 
most  useful  to  be  found  anywhere.    Much  of  the  student's  difficulty  with 
functional  psychology  is  due  to  his  not  clearly  understanding  the  bio- 
logical view.     Dr.  Miller  helpfully  starts  him  by  describing  the  general 
nature  of  an  organism  and  of  the  process  of  adaptation.      He  then 
points  out  how  certain  essentials  of  an  organism  are  found  in  the  mind. 
In  this  connection  he  mentions  the  mutual  dependence  of  the  processes 
of  consciousness  acting  in  the  adjustment  of  the  organism  and  its  envi- 
ronment,   and  the   law   of   self-determination.      He  might  well  have 
brought  together  at  this  point  a   more  complete  description  of  the 
organic  nature  of  the  mind  including  the  two  prominent  features  of 
development  and  inheritance.     The  students  fail  lamentably  to  recog- 
nize the  characteristics  of  an  organism  in  consciousness,  so  that  it  is 
unfortunate  that  Dr.  Miller  has  not  attempted  to  summarize  them  more 
thoroughly.     The  general  treatment  of  the  significance  of  conscious- 
ness as  the  factor  of  variation,  reconstruction  and  individual  control  in 
evolution,  and  especially  of  the  conditions  and  functions  of  thinking 
compared  with  other  modes  of  adjustment  is  ably  carried  out.     It  is 
very  gratifying  to  find  that  in  his  general  attitude  toward  evolution  Dr. 
Miller  is  not  satisfied  with  an  interpretation  which   makes  physical 
existence  the  end  of  the  process  as  is  too  common  in  animal  and  plant 
biology.     In  fact,  he  does  not  hesitate  to  reverse  the  formula  of  Spen- 
cer by  showing  that  man,  instead  of  aiming  only  at  adaptation  to  his 
environment,  is,  in  his  higher  development,  attempting  to  bring  his 
environment  into  adjustment  with  his  own  ideals. 

2.  In  elaborating  the  functional  view  of  thinking,  the  author  dis- 
cusses  four  fundamental   processes:    imagination,   conception,   judg- 
ment and  reasoning.     The  central  idea  of  this  discussion,  which  forms 
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the  body  of  the  book,  is  that  from  the  implicit,  unreflective  form  of 
thinking,  typical  in  the  trial  and  success  method  of  learning,  to  the 
explicit  form  of  reasoning  there  is  an  identity  of  function,  but  with  a 
growing  perfection  of  the  tools  of  thought :  the  image,  the  concept  and 
the  judgment.  It  is  in  its  improved  account  of  the  building  up  and 
use  of  the  technique  of  thinking  that  this  book  will  do  much  to  make 
conception,  judgment  and  reasoning  more  vital  to  the  students.  The 
author  criticizes  the  traditional  accounts  of  these  functions  which  are 
merely  descriptions  of  the  results  of  the  processes.  Such  static  descrip- 
tions neither  show  the  needs  out  of  which  the  processes  arose  nor  the 
functions  which  they  serve.  The  traditional  account  of  conception, 
for  example,  does  not  show  its  relation  to  any  need.  It  supposes  that 
we  start  with  a  lot  of  given  individuals,  that  we  compare  them  and 
select  all  the  common  characteristics,  which  we  combine  and  hold 
before  the  mind,  ignoring  the  others.  This  is  faulty  in  that  we  do 
not  start  with  given  individuals,  but  with  a  vague,  often  unreflective, 
general  notion  which  fails  to  meet  a  particular  situation,  and  we 
observe,  compare,  and  generalize  not  all  the  common  characteristics 
but  certain  characteristics  which  bear  upon  our  problem  and  help  us 
to  solve  it.  This  concept  we  then  use  in  similar  situations  until  it 
again  needs  reconstruction.  In  deduction  the  movement  of  thought  is 
in  the  direction  of  using  our  tools  of  thought,  or  concepts,  while  in  in- 
duction it  is  in  the  direction  of  refining  or  perfecting  these  tools. 
Judgment  arises  from  the  need  of  evaluating  an  experience.  Both 
judgment  and  conception  are  discussed  in  their  explicit  forms  and  as 
functioning  in  implicit,  unreflective  forms.  The  explicit  forms  are 
characterized  by  definite  technique.  The  term  reasoning  he  restricts 
to  its  explicit  form,  although  he  points  out  its  resemblance  in  function 
to  the  unreflective  type  of  thinking.  It  is  not  part  of  the  author's 
intention  to  seek  for  the  details  of  the  thought  process  in  its  develop- 
ment as  a  work  on  genetic  logic  like  Baldwin's  Thought  and  Things 
does  for  advanced  students.  Dr.  Miller,  however,  recognizes  the  heart 
of  the  difficulty  of  distinguishing  the  higher  mental  processes  when  he 
seeks  to  discover  the  locus  of  the  specific  problem  which  each  process 
meets.  That  he  has  formulated  descriptions  of  these  problematic 
situations  which  will  become  orthodox  for  psychology  is  perhaps  too 
much  to  expect,  but  he  has  certainly  made  some  of  the  main  distinc- 
tions clearer  for  undergraduates. 

3.  The  practical  application  of  the  results  of  psychological  analysis 
one  feels  is  too  often  a  neglected  part  of  psychological  texts.  In 
making  his  applications,  which  the  author  does  by  extended  illustra- 
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tions  and  by  separate  chapters,  he  has  frequent  opportunities  to  com- 
ment vitally  upon  various  fallacious  pedagogical  ideas.  The  advantage 
of  manual  training,  for  example,  is  not  in  acquired  motor  skill,  but  in 
the  fact  that  it  gives  the  opportunity  for  a  complete  process  of  adjust- 
ment arising  in  a  situation  in  which  the  child  feels  the  demand  for 
refining  his  activity  and  finds  immediate  use  for  his  refined  skill  in 
producing  results  which  he  values.  The  author  frequently  points  to 
the  fallacy  of  isolating  mental  functions  which  are  mutually  dependent. 
When  we  have  conceptual  activity  so  cut  off  from  the  exercise  of  the 
imagination  that  the  child  cannot  associate  the  word  symbols  of  reading, 
for  example,  with  concrete  images,  we  have  a  sin  against  the  organic 
nature  of  conscious  processes.  By  understanding  how  concepts  arise, 
if  they  are  vital,  one  appreciates  the  uselessness  of  those  that  are  given 
to  the  child  ready  made  in  the  form  of  tenets  of  religious  faith  and 
moral  precepts.  So  one  understands  better  the  advantage  of  postpon- 
ing the  learning  of  technical  concepts  so  long  as  the  vague  unreflective 
notions  of  the  child  are  adequate  for  the  situations  he  can  appreciate, 
also  the  value  of  the  Socratic  recitations  in  leading  the  pupil  to  realize 
the  need  of  refining  his  general  notions,  and  the  importance  of  giving 
the  pupils  more  opportunity  for  applying  their  new  tools  of  thought. 
In  making  these  applications  the  author  is  practicing  what  he  preaches 
in  a  way  that  is  thoroughly  refreshing.  There  is  no  attempt  to  work 
out  specific  methods  in  education,  but  the  bearing  of  the  ideas  is  sug- 
gested sufficiently  to  let  the  reader  feel  that  he  is  obtaining  a  refinement 
of  his  notions  of  the  mind  which  is  worth  while. 

In  some  of  the  psychological  details  there  have  been  slight 
changes  from  the  customary  treatment,  but  on  the  whole  the  concep- 
tions of  the  author  seem  to  be  thoroughly  orthodox.  The  reviewer 
is  inclined  to  approve  the  attempt  to  restrict  the  term  instinct  to 
specific  tendencies  for  reaction,  while  impulse  expresses  both  specific 
tendencies  and  such  general  tendencies  as  play,  imitation,  etc.  We 
need  a  new  word  restricted  to  general  hereditary  tendencies.  Perhaps 
a  little  too  much  confidence  is  shown  in  locating  reflexes,  automatic 
acts,  instincts  and  habits  in  various  levels  of  the  nervous  system. 
The  idea  of  different  levels  of  adjustment  (unconscious,  organic,  and 
intellectual)  with  corresponding  types  of  sensori-motor  circuit,  while 
it  is  in  accord  with  good  usage,  lacks  the  evidence  from  neurology 
which  we  should  like  before  asserting  that  the  process  of  organizing 
habits  without  volition,  as  in  the  trial  and  success  method  of  learning, 
goes  on  through  the  nervous  mechanism  of  the  subcortical  centers 
(p.  82).  In  making  a  distinction  between  the  stages  in  the  develop- 
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ment  of  a  concept  the  terms  *  unreflective '  and  4  reflective '  seem  to  be 
more  definite  and  descriptive  than  4  psychological '  and  4  logical '  con- 
cepts which  the  author  uses  for  general  headings.  Logical  concepts 
might  also  be  regarded  as  psychological  when  the  ordinary  meaning 
of  the  words  is  taken. 

On  the  whole  the  text  takes  from  the  pragmatic  school  of  thought 
what  is  perhaps  best  in  it,  its  refined  psychological  description  of  the 
way  the  thought  process  works.  This  form  of  description  has  been 
splendidly  adapted  to  the  use  of  students  by  a  lucid  style  replete  with 
illustrations.  There  is  enough  of  originality  to  make  it  a  real  contri- 
bution to  the  teaching  of  introductory  psychology  and  logic.  When 
compared  with  other  elementary  biological  treatments  of  thinking,  such 
as  are  to  be  found  in  Angell,  Thorndike,  Judd,  Bagley,  O'Shea  and 
others,  one  feels  that  this  elaboration  of  the  description  and  functional 
explanation  of  the  thought  processes  will  do  much  to  clarify  and  make 
accurate  the  student's  ideas  of  the  higher  mental  functions  and  to  show 
how  this  new  understanding  of  the  mind  is  valuable  for  explaining 
conscious  action  and  for  controlling  adjustment. 

J.  B.  MINER. 
UNIVERSITY  OF  MINNESOTA. 

RHYTHM. 

Experimental-  Untersuchungen  zur  Lehre  vom  Rhythmus.      KURT 

KOFFKA.     Zeitschrift  fur  Psychologic,  LIL,  1-109. 

In  order  to  obtain  material  for  an  analysis  of  the  phenomenon  of 
rhythm,  the  author  has  made  a  series  of  experiments  upon  twenty  ob- 
servers, employing  the  subjective  method  and  visual  stimuli. 

Koffka  finds  the  advantage  of  using  a  visual  instead  of  an  auditory 
stimulus  to  lie  in  the  fact  that  the  subject,  being  unacquainted  with 
this  form  of  rhythm,  is  better  able  to  observe  and  analyze  the  differ- 
ent stages  of  its  development  than  he  would  be  in  the  case  of  auditory 
rhythm. 

In  the  first  part  of  the  experiments,  the  stimulus  consisted  of  a 
black  strip,  which  was  seen  through  an  opening  in  a  gray  screen. 
One  of  ten  discs,  provided  with  openings  of  different  sizes  and  differ- 
ent interspaces,  was  rotated  behind  the  opening  in  the  screen.  The 
strip  thus  appeared  intermittently,  and  by  changing  the  discs  and  their 
rate  of  rotation  many  different  forms  of  rhythm  could  be  produced. 
By  a  skillful  arrangement  of  the  Schumann  Zeitsinnapparat,  batteries 
and  induction,  a  Geisslertube  was  made  to  flash  intermittently  behind 
the  ground-glass  window  of  a  dark  box.  By  different  combinations 


PSYCHOLOGICAL  LITERATURE.  IOI 

of  the  contacts  on  the  Schumann  instrument,  it  was  possible  to  pro- 
duce different  intervals  between  flashes. 

Three  different  sets  of  instructions  were  used,  (i)  The  observer 
was  told  to  direct  his  attention  to  the  black  strip  (or  the  light)  and  to 
describe  the  results  of  his  introspection.  Sometimes  the  stimuli  were 
given  rhythmically,  at  other  times  the  rhythm  was  purely  subjective. 
(2)  The  observer  was  told  to  combine  the  stimuli  into  groups  of  x. 
The  rhythm  was  at  all  times  subjective.  (3)  Only  a  few  flashes  were 
given  and  the  observer  was  instructed  to  combine  them  into  a  rhythm, 
and,  suppressing  all  outward  expression,  to  continue  this  rhythm  in 
thought,  thus  obtaining  rhythm  centrally  produced.  In  the  experi- 
ments under  the  last  two  sets  of  instructions,  as  well  as  under  the  first, 
careful  introspection  was  required  and  every  statement  was  noted. 

The  paper  is  divided  into  three  parts,  corresponding  to  the  three 
different  instructions. 

Koffka  sums  up  his  conclusions  as  follows:  Regularity  is  not  in 
itself  rhythm.  The  experience  of  regularity  involves  a  judgment  of 
equal  time  intervals  on  the  part  of  the  subject.  Regularly  occurring 
stimuli  may  be  broken  up  into  subjective  groups,  which  are  of  the 
same  nature  as  those  corresponding  to  objective  groups.  The  maximal 
number  of  members  to  a  group  is  determined  by  the  maximal  duration 
of  the  primary  memory  image.  A  '  group '  can  consist  of  one 
member,  the  pause  remaining  in  the  margin  of  consciousness.  Group 
building  is  never  absent  in  rhythm.  In  order  to  have  rhythm,  how- 
ever, one  or  more  members  of  the  group  must  be  accentuated.  The 
author  finds  accent  to  be  an  expression  of  that  which  all  the  subjects 
agree  in  calling  4  activity.'  This  experience  of  'activity*  need  not 
be  simple  in  character.  It  is  possible  that  further  analysis  will  reveal 
many  characteristics. 

The  method  which  Koffka  has  employed  seems  fully  justified  by 
the  results.  His  conclusions,  arrived  at  after  an  exhaustive  analysis, 
are  strongly  supported  by  the  material  he  has  gathered. 

HERBERT  SIDNEY  LANGFELD. 
BERLIN. 

HEARING. 

The  Influence    of  Binaural  Differences  on   the   Localization    of 

Sounds.     H.  A.  WILSON  and  C.  S.  MYERS.     British  J.  of  Psy., 

II.,  Pt.  4,  386-405. 

This  is  a  supplementary  and  more  detailed  report  of  investigations 
reported  in  1907. *  Using  the  principle  and  method  employed  by 

iProc.  Roy.  Soc.,  1908,  A.,  Vol.  LXXX.,  pp.  260-266. 
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Thompson l  and  later  by  More  and  Fry,1  apparatus  was  constructed 
which  permitted  of  more  careful  and  thorough  experimentation  than 
either  of  the  foregoing  had  obtained.  A  hollow  tube,  consisting  of  a 
combination  of  brass  and  glass  tubing,  was  conducted  to  the  ears.  A 
hollow  T-piece  was  introduced  into  this  tube  so  that  it  could  slide 
through  a  range  of  60  degrees  on  either  side  of  the  median  point. 
Into  this  T  the  sound  from  the  tuning  fork  was  received.  By  the  aid 
of  this  apparatus  they  were  able  to  show  that  the  result  of  slightly 
moving  the  T  from  the  middle  (symmetrical)  position,  say  towards 
the  left,  is  to  shift  the  apparent  position  of  the  tone  of  the  fork  from 
the  median  plane  to  that  side  of  the  head  towards  which  the  T-piece 
is  moved.  As  the  T-piece  is  moved  still  further  towards  the  left  this 
lateral  displacement  of  the  tone  is  reduced  until  a  position  is  reached 
where  the  tone  is  again  localized  midway  between  the  two  ears.  If 
the  T-piece  be  moved  still  further  to  the  left,  the  tone  passes  over  to 
the  opposite  ear,  and  if  it  be  still  further  moved  in  the  same  direction, 
the  localization  of  the  tone  again  changes,  passing  through  every 
gradation  until  it  is  localized  once  more  at  the  left,  and  so  on.  This 
series  of  changes  can  be  repeated  several  times,  the  number  depending 
upon  the  wave-length  of  the  tone  employed  and  the  available  distance 
through  which  the  T-piece  can  be  moved.  Forks  128,  180,  240, 
256,  320,  384  and  512  vibrations  were  used. 

Their  results  confirm  those  of  Lord  Rayleigh,3  "  that  the  localiza- 
tion of  a  tone  of  low  pitch  is  dependent  on  the  difference  in  the  phase 
of  vibration  in  which  the  tone  reaches  the  two  ears."  They  do  not 
concur  in  the  view  that  localization  of  such  a  tone  is  due  to  a  direct 
recognition  of  the  phase  difference  at  the  two  ears.  They  contend 
that  while  binaural  differences  in  phase  are  a  primary  cause  of  the 
observed  lateral  effects,  these  effects  are  ultimately  referable  to 
binaural  differences  in  intensity,  holding  that : 

A.  The  sound  entering  one  ear  is  transmitted  through  the  bones 
of  the  head  to  the  internal  ear  of  the  opposite  side. 

B.  The  retardation  in  phase  due  to  this  ear  to  ear  conduction  is 
small. 

C.  The  two  sets  of  waves,  at  their  meeting  in  one  or  the  other 
ear,  arrive  from  opposite  directions. 

D.  The  stimulus  in  either  ear  is  a  resultant  of  two  vibrations ; 
one  communicating  directly  to  the  ear  and  the  other  indirectly  to  it 

1  Phil.  Mag.,  1878,  Ser.  5,  Vol.  VI.,  pp.  386-387. 

2PAil.  Mag.,  1907,  Ser.  6,  Vol.  XIII.,  pp.  452-458. 

*  Phil.  Mag.y  1907,  Ser.  6,  Vol.  XIII.,  pp.  214-231,  316-319. 
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through  bone  conduction  from  the  opposite  ear.  A  comparison  of 
these  resultants  will  determine  the  ear  in  which  the  tone  is  localized. 
If  the  resultant  is  stronger  in  the  right  ear  the  tone  will  be  localized 
there,  and  vice  versa ;  if  the  resultants  neutralize  one  another  the 
tone  will  be  localized  in  the  median  plane. 

J.  C.  RICHTER. 
UNIVERSITY  OE  IOWA. 

Some  Data  for  a  Theory  of  the  Auditory  Perception  of  Direction. 

A.  N.  HOCART  and  WILLIAM  McDouoALL.     British  J.  of  Psy., 

II.,  Ft.  4,386-405. 

This  work  consisted  of  a  series  of  five  experiments  bearing  upon 
the  conditions  of  stimulation  of  the  sense-organs  which  render  audi- 
tory perception  of  direction  possible.  The  experiments  were  con- 
ducted in  the  open  air.  Wax  and  plasticine  were  used  from  time  to 
time  to  build  up  the  artificial  meatuses.  The  series  led  to  the  follow- 
ing conclusions:  (i)  Noises  and  complex  tones  are  localized  with 
greater  accuracy  than  pure  tones;  (2)  in  the  localization  of  complex 
tones  both  ears  having  artificial  meatuses,  there  is  a  cooperation  of 
some  further  conditions,  in  addition  to  the  shells  of  the  ears;  (3)  in 
the  localization  of  noises,  meatuses  being  blocked  on  both  sides,  con- 
clusion of  the  second  series  is  confirmed ;  (4)  in  monaural  localiza- 
tion of  pure  tones  the  only  operative  condition  is  the  difference  of  in- 
tensity of  stimulation ;  (5)  in  monaural  localization  of  noises  of 
varying  quality,  the  indications  of  the  preceding  series  are  very 
strongly  supported,  viz.,  that  besides  difference  of  intensity  in  the 
stimulation  of  the  two  ears,  and  the  modification  of  the  sound  wave 
by  the  external  ear  in  different  ways  according  to  the  direction  of  its 
incidence,  some  other  condition  is  operative.  This  is  probably  due  to 
skin-sensation  of  the  meatus,  in  cooperation  with  movement-tenden- 
cies in  the  constitution  of  local  signs. 

J.  C.  RICHTER. 

Das  Problem  des  sogenannten  sechsten    Sinns  der  Blinden.     L. 

TRUSCHEL.    Archiv  f.  d.  ges.  Psychologic,  1909,  XIV.,  133-178. 

The  author  shows  by  experiments,  that  the  state  of  being  conscious 
of  nearby,  motionless  bodies,  often  attributed  to  an  unknown  sense,  is 
not  dependent  on  tactile-thermal  stimuli,  nor  on  warmth  stimuli.  He 
concludes  that  it  is  due  to  a  stimulation  of  the  ear. 

GEO.    R.    SCHREIBER. 

UNIVERSITY  OF  IOWA. 
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APPARATUS. 

Apparate   fur   Psychologischc    Untcrsuchungen.      SPINDLER  und 
HOYER. 

It  is  not  customary  to  notice  catalogs  in  scientific  journals,  but  we 
have  here  one  which  deserves  special  mention,  (i)  Because  it  is  the 
most  pretentious  effort  that  has  yet  been  made  by  any  firm  to  collect 
and  make  psychological  apparatus,  and  (2)  because  the  catalog  con- 
tains very  elaborate  descriptions  and  directions  for  use  of  apparatus 
making  it  indeed  a  serviceable  manual  in  the  selection  of  apparatus. 

It  has  been  written  by  Dr.  Hans  Rupp,  assistant  in  the  Berlin 
laboratory.  Psychologists  must  recognize  the  generous  enterprise  on 
the  part  of  the  makers  in  this  elaborate  publication  and  it  marks  an 
epoch  in  psychology  that  we  now  have  a  firm  of  such  magnitude  de- 
voting its  energies  to  the  manufacture  and  distribution  of  psychologi- 
cal apparatus. 

CARL  E.  SEASHORE. 

UNIVERSITY  OF  IOWA. 

SYMPATHY. 

Ueber  reflexive  Sympathie.     FRAULEIN  VON  RENAULD.     Archiv  f. 

d.  ges.  Psychol.,  X.,  264-310. 

This  article  is  a  psychological  interpretation  of  certain  phases  of 
human  relations.  Though  the  various  facts  of  social  experience 
which  form  the  basis  of  the  conclusions  are  not  unfamiliar,  they  are, 
nevertheless,  presented  in  a  new  way  to  show  their  bearing  upon  the 
topic  under  consideration. 

Human  life  may  be  provisionally  divided  into  the  period  of  im- 
pulse or  instinctive  life,  and  that  of  reason.  A  recognition  of  the 
large  part  played  by  instinct  is  necessary  to  an  understanding  of  the 
relations  of  man  to  man.  The  solutions  of  the  problem  of  social  re- 
lations given  by  ethics,  metaphysics,  economics,  natural  laws  and  evo- 
lution culminate,  according  to  the  author,  in  a  psychological  interpre- 
tation. She  agrees  with  Hume  that  human  minds  are  like  mirrors  to 
one  another  and  reflect  (reflexive  Sympathie)  their  inner  life  to  each 
other. 

Only  in  so  far  as  we  feel  into  or  interpret  into  others  a  conscious- 
ness like  our  own,  do  they  exist  for  us  as  conscious  beings.  The 
growth  of  the  power  of  communication  is  shown  in  the  development 
of  language  with  its  comprehension,  in  a  child.  A  word  is  learned 
by  connecting  a  sound  picture  with  an  optical  picture  of  the  thing  or 
event  to  which  the  word  is  applied.  Similarly  the  names  for  feelings 
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are  gradually  understood.     This  development  reaches  its  final  stage 
when  the  child  becomes  able  to  read. 

The  content  of  a  communication  may  be  one  of  three  things :  (i) 
one's  thoughts,  concepts  and  judgments,  (2)  one's  will,  (3)  one's 
wish.  The  effectiveness  of  a  communication  is  determined  by,  first, 
the  ability  of  the  person  communicating  to  impress ;  second,  the  avail- 
ability of  the  nature  of  the  communication;  third,  the  efficiency  of  its 
content;  and  fourth,  the  motive  of  the  communication.  One  factor 
alone  may  make  the  communication  impressive,  but  if  several  or  all 
of  the  factors  work  together  the  impression  increases  in  strength  ac- 
cordingly. A  certain  degree  of  harmony  among  the  factors  is  indis- 
pensable. 

After  pointing  out  the  difference  in  the  three  possible  kinds  of 
communication  according  to  the  content,  the  author  proceeds  to  discuss 
the  second  kind,  the  communication  of  one's  will,  the  development  of 
which  is  the  purpose  of  the  paper.  If  A  communicates  his  will  to  B, 
B  makes  A's  will  his  own,  provided  no  contrary  motives  or  reasons 
arise.  A's  will  undergoes  a  change  in  B  and  becomes  for  the  latter 
an  obligation.  The  will  of  a  person  is  thus  communicated  and  obli- 
gation results  in  commands,  prohibitions  promises,  and  agreements. 

The  effectiveness  of  the  command  depends  upon  the  four  factors 
which  determine  the  impressiveness  of  the  communication.  The 
motive  for  commanding  and  for  obeying  is  perhaps  a  onesided  or 
mutual  interest.  The  strength  of  a  prohibition  is  also  a  matter  of  who, 
how,  what  and  why.  The  feelings  of  right  and  obligation  are  present 
here  as  well  as  in  other  kinds  of  communication  of  the  will.  Prom- 
ising binds  one  to  his  word.  It  is  an  unconditional  obligation. 
Ceremony  added  to  a  promise  tends  to  make  it  more  binding.  Security 
and  trust  are  the  elements  of  right  and  obligation  in  a  promise.  The 
author  believes  that  the  strength  of  the  feelings  of  gratitude  and  revenge 
depend  upon  the  four  factors  determining  the  effectiveness  of  a  com- 
munication. 

The  direct  personal  communication  of  the  will  leads  to  the  imper- 
sonal will  expressed  in  custom  and  in  statute  laws.  Custom  forbids 
and  commands.  It  is  the  expression  of  the  will  of  many  and  is  the 
conservative  social  element.  Habit  and  statute  laws  are  also  the  ex- 
pression of  the  will.  The  laws  of  a  nation  are  the  expression  of  the 
will  of  a  power  which  exists  in  a  certain  community  of  persons,  and 
which  is  able  eventually  to  enforce  its  wishes.  It  comes  nearest  to  a 
purely  personal  command. 

EDWIN  C.  LUEDDK. 

WASHINGTON  UNIVERSITY,  ST.  Louis. 
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PULSE   AND   EMOTION. 

Certain  Pulse  Reactions  as  a  Measure  of  the  Emotions.     ISADOR 

H.  CORIAT,  M.D.    Journal  of  Abnormal  Psychol.,  1909,  261-279. 

Dr.  Coriat,  conceiving  that  the  physiological  accompaniments  of 
emotions  are  vasomotor,  respiratory,  or  secretory,  attempts  to  show 
how  pulse  acceleration  corresponds  to  the  rise  of  emotion.  He  gives 
mental  diagnoses  and  graphic  pulse  records  of  four  cases  of  psychas- 
thenia,  two  of  dementia  praecox,  one  of  the  paranoiac  state,  and  one 
of  hysteria.  These  abnormal  subjects  being,  after  psychological  diag- 
nosis, more  easily  played  upon  emotionally  than  the  typical  laboratory 
subject,  appear  to  show  in  their  reactions  more  characteristic  types  of 
response.  Key  words,  or  association  test  complexes,  more  decisively 
play  havoc  with  the  weakened  powers  of  inhibition  and  the  loosened 
emotion  works  itself  out. 

The  general  plan  of  the  investigation  was  by  means  of  a  metronome 
to  induce  the  state  of  «  experimental  distraction '  reducing  the  pulse  rate 
thereby  from  8  to  20  beats  per  minute.  If  at  such  time  adroitly  the 
key  words  related  to  the  critical  turning  points  of  the  subject's  irregular 
emotional  history  be  spoken,  these  suppressed  experiences  may  now 
flood  the  mind.  The  pulse  curves  in  all  cases  show  this  hastening 
when  an  emotionally  significant  word  in  the  series  is  reached.  Merely 
intellectual  or  sensorial  states  do  not  produce  such  changes.  As  the 
subject  recovers  the  pulse  curve  approximates  gradually  the  normal 
even  when  reacting  to  these  at  other  times  weirdly  significant  stimuli. 
Thus  the  author  is  inclined  to  think  that  we  have  an  objective  test  of 
the  patient's  abnormal  mental  state. 

A  related  thesis  with  which  the  author  closes  his  paper  is  that  in 
dementia  praecox,  for  example,  the  emotions  may  in  a  certain  sense  be 
active  even  when  the  subject  may  complain  of  apathy.  Unconscious 
emotions,  as  unconscious  memories,  '  can  cause  the  same  physiological 
reactions  as  conscious '  ones.  The  apparent  emotional  apathy  is  super- 
ficial. These  emotions,  unattached,  that  is,  inarticulate,  fleeting,  dis- 
sociated free  mental  lances,  settle  indiscriminately  upon  any  promising 
hallucinatory  phenomena.  Such  a  state  is  marked  by  incoordination 
between  the  emotions  and  the  concepts. 

CHAS.  HUGHES  JOHNSTON. 

UNIVERSITY  OF  MICHIGAN. 
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PSYCHOLOGY  OF  RELIGION. 
Magic  and  Religion.     J.  H.  LEUBA.     Sociolog.  Review,  1909,  II., 

20-35- 

Two  theses  are  supported  in  this  article  :  (i)  The  primary  forms 
of  magic  probably  antedated  religion;  (2)  whether  magic  antedated 
religion  or  not,  religion  arose  independently  of  magic ;  they  are  dif- 
ferent in  principle  and  independent  in  origin.  Magic  is  classified 
(on  a  power  basis)  as  follows :  ( i )  Absence  of  any  idea  of  a  power 
belonging  to  the  operator  or  his  instrument  and  passing  to  the  object 
of  the  magical  art.  The  idea  of  power  is  here  reduced  to  the  least 
possible  complexity.  (2)  A  power,  not  itself  personal,  is  supposed 
to  belong  to  the  magician  or  to  his  instrument  or  to  particular  sub- 
stances and  to  pass  into  or  act  upon  the  object.  (3)  Cases  in  which 
the  magician  feels  that  his  will  effort  is  the  efficient  factor. 

All  the  essential  conditions  of  magic  are  found  in  the  natural 
activities  of  children  and  if  a  similar  mental  attitude  be  assumed  to 
exist  in  the  case  of  primitive  man,  it  is  sufficient  to  account  for  the 
presence  of  magic  but  makes  religion  impossible  since  religion  in- 
cludes the  abstract  idea  of  power.  While  magic  and  religion  may 
be  combined  as  in  a  prayer  addressed  to  a  personal  being,  they  never 
fuse.  Magic  and  religion  are  alike  differentiated  from  science  in  that 
science  acknowledges  definite  and  constant  quantitative  relations 
between  causes  and  effects,  relations  which  completely  exclude  the 
personal  element  and  the  occult. 

J.  J.  TAFT. 

BOOKS    RECEIVED    DURING    JANUARY    AND 

FEBRUARY.  ' 

Ataques  epileptoides  -produzidos  pelo  uso  do  brometo  de  canfora. 

A.  AUSTREGESILO.      (Publicagoes  de  'Brazil  Medico')   Rio  de 

Janeiro,  Besnard  Freres,  1909.     Pp.  7- 
devolution   de  la  memoir e.     HENRI   PIERON.       (Bibl.    de   Philos. 

Scient.)  Paris,  E.  Flammarion,  1910.     Pp.  360.     3  fr.  50. 
Attention  and  Interest:    A   Study  in  Psychology  and  Education. 

FELIX  ARNOLD.     New  York,  Macmillan  Co.,   1910.     Pp.  263. 

$i  net. 
La   Suggestion  et  son  role  dans  la  vie  sociale,    W.  M.  Bechteretv. 

Trans,  by  P.  KERAVAL.     Paris,  Ch.  Boulang£,  1910.     Pp.  276. 

Proceedings  of  the  Child  Conference  for  Research  and  Welfare  : 

Vol.  7, 1909.     Held  at  Clark  University,  July,  1909.     New  York, 

Stechert  &  Co.,  1909.     Pp.  257.     $1.50. 
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Anti-  Pragmatism  :  An  Examination  into  the  Respective  Rights 

of  Intellectual  Aristocracy  and  Social  Democracy.      ALBERT 

SCHINZ.     Boston,  Small,  Maynard  &  Co.,  1909.     Pp.  317. 
Histoire  de  la  Musique.     PAUL  LANDORMY.     Paris,  P.  Delaplane, 

1910.     Pp.  358. 
Charles  Darwin  and  the  Origin  of  Species.     EDWARD  BAGNALL 

POULTON.     London  and  New  York,  Longmans,  Green  &  Co., 

1909.     Pp.  302. 
Die  Welt  als  Arbeit  :    Grundzuge  einer  neuzeitlichen    Welt-  und 

Lebensanschauung.    OSKAR  NAGEL.    2  Aufl.  Stuttgart,  Franckh'- 

sche  Verlagshandlung,  1909.     Pp.   208. 
La  vie  mentale  de  V  adolescent  et  ses  anomalies.     AUG.  LEMAITRE. 

(Collection    d'Actualite"s    P^dagogiques.)       Saint-Blaise,     Foyer 

Solidariste,   1910.     Pp.  239. 
L'dme  de  Vadolescent.     P.    MENDOUSSE.      (Bibl.    de   Philos.    Con- 

temp.)  Paris,  Alcan,  1909.     Pp.  315.     5  fr. 
The    Harveian   Oration  on   Experimental  Psychology  and  Hyp- 

notism :    1909.      GEORGE  H.   SAVAGE.      London,   H.   Frowde, 

1909.     Pp.  44.      i/-  net. 
History  of  Medieval  Philosophy.      MAURICE  DE  WULF.     3d  ed. 

Trans,  by  P.  COFFEY.    London  and  New  York,  Longmans,  Green 

&  Co.,  1909.     Pp.  519. 
La  langue  Internationale  et  la  science.     L.  COUTURAT  and  others. 

Paris,  Delagrave,  1909.     Pp.  65. 

NOTES  AND  NEWS. 

THE  Western  Philosophical  Association  and  the  North  Central 
Section  of  the  American  Psychological  Association  will  hold  meet- 
ings at  the  University  of  Iowa,  Iowa  City,  on  March  25  and  26. 
Separate  sessions  will  be  held  Friday  afternoon  and  Saturday  morn- 
ing, and  a  joint  session  Saturday  afternoon.  Friday  evening  there 
will  be  an  address  by  the  President  of  the  Western  Philosophical 
Association,  Professor  Carl  E.  Seashore. 

OWING  to  his  absence  from  this  country,  Professor  J.  Mark  Bald- 
win has  resigned  the  presidency  of  the  seventh  International  Congress 
for  Psychology,  which  it  is  proposed  to  hold  in  the  United  States  in 


WE  learn  that  Professor  Joseph  Jastrow,  of  the  department  of 
psychology  of  the  University  of  Wisconsin,  has  accepted  the  general 
editorship  of  a  new  series  of  psychological  manuals  for  the  general 
reader,  to  be  known  as  the  '  Conduct  of  Mind  Series.' 
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FREUD'S   PSYCHOLOGY.1 

BY  ERNEST  JONES,  M.D.  (LONDON), 

University  of  Toronto. 

The  difficulties  inherent  in  the  subject  of  an  essay  are  frequently 
mentioned  in  the  introductory  sentences  by  way  of  excuse  for  the 
deficiencies  of  the  exposition.  In  the  present  case  they  are  of  so 
peculiar  a  nature  that  to  mention  them  here  will  also  serve  another 
purpose,  namely,  to  indicate  some  of  the  general  aspects  of  the  subject. 

The  first  difficulty,  one  that  necessarily  occurs  in  presenting  the 
views  of  any  progressive  thinker,  resides  in  the  fact  that  Freud's  views 
have  in  the  past  twenty  years  undergone  a  continuous  evolution. 
Most  writers  who  have  expounded  them  (Jung,  Baroncini,  Schultz, 
etc.)  have  therefore  elected  to  describe  them  in  terms  of  their  histor- 
ical development,  a  course  which,  while  lending  greater  accuracy,  has 
obvious  disadvantages,  particularly  for  readers  not  familiar  with  the 
subject.  As,  however,  the  later  modifications  in  Freud's  views  have 
mainly  concerned  clinical  subjects,  such  as  the  aBtiology  of  hysteria  and 
the  technique  of  the  psycho-analytic  method,  with  which  we  are  not 
now  concerned,  it  will  here  be  possible  to  choose  the  alternative  course 

1  Most  of  Freud's  psychological  writings  are  included  in  the  following 
books,  of  which  the  two  marked  with  an  asterisk  are  in  the  present  connection 
the  most  important.  Studien  uber  Hysteric,  ist  ed.,  1895  ;  2d  ed.,  1909  (with 
Breuer).  *  Traumdeutung,  ist  ed.,  1900  ;  2d  ed.,  1909.  Psychopathologie  des 
Alltagslebens,  ist  ed.,  1901;  3d  ed.,  1910.  *  Drei  Abhandlungen  zur  Sexual- 
theorie,  ist  ed.,  1905;  2d  ed.,  1910.  Der  Witz  und  seine  Beziehungen  zum 
Unbewussten,  1905.  SammJung  kleiner  Schriften  zur  Neurosenlehre,  1906. 
Sammlung  kleiner  Schriften  zur  Neurosenlehre,  2e  Folge,  1909.  Schriften  zur 
angewandten  Seelenkunde,  Ht.  I.,  1908.  Jahrbuch  fur  psychoanalytische  und 
psychopathologische  Forschungen,  Bd.  I.,  1909.  Ten  articles  have  been  trans- 
lated by  Dr.  A.  A.  Brill  in  a  volume  entitled  '  Selected  Papers  on  Hysteria  and 
the  Psycho-neuroses,'  1909. 
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of  attempting  to  give  a  more  general  review  of  his  psychology  as  a 
whole. 

The  second,  and  far  weightier  difficulty,  is  that  Freud's  psychology 
signifies  a  great  deal  more  than  the  formulation  of  a  series  of  new  con- 
clusions or  the  announcement  of  new  discoveries,  important  as  these 
may  be ;  it  involves  a  radical  change  in  our  attitude  towards  the  ques- 
tions of  the  structure  and  functioning  of  the  mind.  If,  therefore, 
Freud's  views  are  substantiated  by  later  investigations,  they  betoken 
an  event  of  peculiar  and  far-reaching  significance  to  psychology  in 
general.  It  is  notoriously  harder  to  convey  a  new  attitude  or  point  of 
view  than  mere  conclusions  or  even  facts,  and  yet  in  regard  to  our 
judgment  it  is  a  more  important  matter,  for  a  given  conclusion  that 
may  appear  improbable  enough  from  one  point  of  view  is  seen  in  quite 
a  different  aspect  from  another.  A  corollary  of  this  consideration  is 
that  Freud  has  not  only  dealt  with  previously  discussed  questions,  e.  g., 
dream  interpretation  and  the  psychology  of  wit,  but  has  explained 
what  previously  had  hardly  been  thought  to  be  a  problem  at  all,  e.  g., 
the  cause  of  infantile  amnesia,  the  meaning  of  various  absent-minded 
and  other  acts  in  everyday  life,  etc. 

The  third  difficulty,  one  really  implicit  in  the  last,  is  that  the  appli- 
cations of  Freud's  psychology  are  exceedingly  diverse,  so  that  the  range 
of  subjects  included  is  very  extensive.  He  has,  for  instance,  given 
explanations  for  problems  so  remote  from  one  another  as  the  origin  of 
myths,  the  choice  of  a  profession,  the  sources  of  artistic  creativeness, 
and  the  tendency  to  superstitious  beliefs.  Of  only  a  few  of  the  sub- 
jects, however,  has  he  given  any  complete  or  systematic  exposition, 
and  the  extent  to  which  his  principles  can  be  applied  refers  more  to 
deductions,  usually  fairly  obvious,  that  follow  from  these.  His  expo- 
sitions are  thronged  with  suggestive  hints,  of  which  some  are  more, 
some  less  developed,  that  are  at  present  being  acted  on  and  expanded 
by  both  himself  and  the  members  of  his  school.  Again,  the  way  in 
which  these  different  subjects  are  intimately  bound  up  with  one  another 
makes  it  very  difficult  to  present  some  without  the  others.  Much  of 
the  cogency  of  Freud's  arguments  is  derived  from  the  astonishing 
confirmation  and  mutual  support  that  the  application  of  them  receives 
from  widely  different  fields  of  study,  such  as  psycho-pathology,  dreams, 
wit,  mythology  and  everyday  life.  Just  as  the  true  significance  of 
Darwin's  suggestions  became  evident  only  when  their  fruitfulness  was 
realised  in  such  different  fields  as  palaeontology,  comparative  mor- 
phology, and  embryology,  so  do  Freud's  hypotheses  become  irresistibly 
convincing  when  one  appreciates  their  capacity  to  illuminate  spheres 
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of  human  activity  that  at  first  sight  appear  to  be  remote  and  uncon- 
nected. This  third  difficulty,  the  extensiveness  of  Freud's  principles, 
is  one  reason  why  the  present  exposition  can  be  nothing  but  the 
roughest  and  crudest  sketch  of  the  subject  indicated  in  the  title  of  this 
paper. 

Freud  is  primarily  a  man  of  science  rather  than  a  philosopher.  In 
philosophy  he  would  perhaps  most  nearly  be  classified  as  accepting 
scientific  idealism,  as  represented  by  Karl  Pearson,  with  strong  sym- 
pathies for  the  Humanism  of  F.  C.  S.  Schiller.  This  is  well  illus- 
trated by  his  attitude  to  such  a  question  as  the  psycho-physical  rela- 
tions of  consciousness  or  of  mental  processes  in  general.  He  uses  the 
term  conscious  to  denote  all  the  mental  processes  of  which  a  person  is 
aware,  distinctly  or  indistinctly,  at  a  given  moment.  Not  sharply 
marked  off  from  these  are  the  fore-conscious  (vorbewusste}  memories, 
of  which  a  person  is  not  at  a  given  moment  necessarily  aware,  but 
which  can  be  readily  and  spontaneously  recalled.  Unconscious 
memories  are  those  that  cannot  be  spontaneously  recalled  by  the  sub- 
ject, but  which  can  be  evoked  by  the  use  of  special  methods  (hypnosis, 
psycho-analysis,  etc.).1  As  we  shall  presently  see,  Freud  holds  that 
processes  of  the  most  complex  kind  may  occur  without  ever  becoming 
conscious.  He  is  content  with  this  practical  finding,  and  leaves  quite 
open  the  question  as  to  whether  they  are  of  a  mental  or  physical  nature. 
Referring,  for  instance,  to  the  unconscious  occurrence  of  dissociation 
between  an  idea  and  its  accompanying  affect,  he  says:  "  Vielleicht 
ware  es  richtiger  zu  sagen :  Dies  sind  iiberhaupt  nicht  Vorgange 
psychischer  Natur,  sondern  physische  Vorgange,  deren  psychische 
Folge  sich  so  darstellt,  a  Is  ware  das  durch  die  Redensarten  :  Trennung 
der  Vorstellung  von  ihrem  Affekt  .  .  .  Ausgedriickte  wirklich  gejsche- 
hen."  Leaving,  however,  the  philosophical  aspects  of  the  subject,  he 
empirically  accepts  the  obvious  fact  that  it  is  impossible  to  describe 
the  processes  in  question  except  in  mental  terms,  and  so  continues  to 
treat  of  them  as  if  they  were  mental.  Another  justification  for  this  he 
sees  in  the  continuity  that  experience  establishes  between  conscious 
and  unconscious  processes,  which  are  related  to  one  another  in  every 
respect  except  in  the  matter  of  awareness ;  the  resemblances  between 
them  thus  far  outweigh  in  importance  the  differences. 

*It  will  be  noticed  that  by  definition  these  resemble  Myers'  subliminal 
process,  Prince's  co-conscious,  and  Janet's  subconscient ;  Sidis'  subconscious*  in 
eludes  both  Freud's  unconscious  and  fore-conscious.  There  exist,  however, 
fundamental  differences  between  Freud's  views  on  the  subject  and  those  of 
other  writers;  these  have  been  strikingly  discussed  in  a  recent  article  by 
Bernard  Hart  in  the  Journal  of  Abnormal  Psychology y  Feb. -March,  1910. 
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It  will  be  convenient  shortly  to  consider  some  of  Freud's  more 
general  and  fundamental  principles  before  mentioning  their  applica- 
tions. Of  these  the  following  seven  will  be  selected,  admittedly  an 
arbitrary  choice. 

1 .  In  the  first  place  Freud  attributes  to  psychical  events  a  rigorous 
determinism,  the  word  being  used  in  its  scientific  rather  than  in  its 
philosophic  sense.     Psychical  processes  are  never  isolated  or  accidental 
phenomena,  but  are  as  precisely  related  to  preceding  ones  as  are  suc- 
cessive physical  events ;   there  is  no  more  room  for  *  chance '  in  the 
mental  world  than  in  the  physical  one.     Starting  from  this  point  of 
view  he  developes  his  psycho-analytic  method,  on  which  are  based 
practically  all  his  conclusions.     He  maintains  that,  when  a  subject 
is  asked  to  make  free  associations  from  a  given  theme  to  which  he  is 
attending,  and  wholly  to  suspend  the  active  criticism  that  under  such 
circumstances  is  instinctively  exercised  towards  the  incoming  thoughts, 
the  associations  must  be  directly  or  indirectly  related,  in  a  causative 
manner,  to  the  initial  theme.     The  connection  between  this  and  the 
associations  that  occur  are  often  not  at  all  realised  by  the  subject ;   for 
this,  however,  there  are  special  and  definite  reasons  that  will  presently 
be  indicated.      Discussion  of  the  psychological  principles  involved  in 
the  use  of  psycho-analysis,1  as  well  as  of  other  allied  topics,  must  be 
reserved  for  a  further  paper. 

2.  Freud's  views  concerning  affective  processes  show  certain  im- 
portant deviations   from    those    currently    accepted.     He    tentatively 
states  as  a  working  hypothesis  that  "  there  is  to  be  distinguished  in 
psychical  functions  something  (amount  of   affect,  sum  of  excitations) 
which  has  all  the  attributes  of   a  quantity  —  although  we  have  as  yet 
no  means  of   measuring  it,  —  something  capable  of  being  increased, 
diminished,  displaced,  or  carried  off,  and  which  spreads  itself  over 
the  memory  traces  of  ideas,  rather  like  an  electric  charge  over  the  sur- 
face of  the  body."     The  two  words  in  brackets  {Affektbetrag,  Erreg- 
ungsumme)  indicate  that  the  property  in  question  can  be  described  in 
either  psychological  or  physiological  terms.     Indeed,  he  regards  it  as 
something  essentially  centrifugal  in  nature,  in  that  it  constantly  tends 
to  discharge  its  psycho-motor  energy  —  characteristically  by  means  of 
bodily  expression  —  in  a   manner  analogous  to  motor  and  secretory 
processes.     Most  significant,  however,  is  the  assumption  that  it  has  a 
certain  autonomy,  so  that  it  can  become  released  from  the  idea  to 
which  it  was   primarily  attached,  thus  entering  into  new  psychical 

1 A  description  of  the  relation  of  psycho-analysis  to  psycho- therapy  was 
given  in  the  Journal  o/  Abnormal  Psychology \  June-July,  1909. 
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systems  and  producing  wide-reaching  effects.  This  displacement  of 
affect  from  one  idea  to  another  Freud  denotes  as  transference  (  Ueber- 
tragung),  and  says  that  the  second  idea  may  in  a  sense  be  termed  a 
representative  of  the  first.  A  simple  illustration  of  the  process  is 
when  a  girl  transfers  the  affective  process  properly  belonging  to  the 
idea  of  a  baby  to  that  of  a  doll,  and  washes,  clothes,  fondles  and  cares 
for  the  doll,  and  even  takes  it  to  bed  with  her  or  makes  attempts  to 
feed  it,  thus  treating  it  in  all  possible  respects  as  she  would  a  baby. 
An  equally  familiar  observation  is  the  behavior  of  a  spinster  towards 
a  pet  animal.  In  Browning's  "The  Last  Ride  Together"  the  same 
mechanism  is  beautifully  seen ;  the  hero,  failing  in  his  ambition  to 
win  his  mistress,  consoles  himself  with  the  enjoyment  of  their  last 
ride,  and  gradually  exalts  the  significance  of  this  until  in  a  final  ecstasy 
he  imagines  not  only  that  it  is  an  adequate  replacement  of  his  former 
aim  but  that  it  represents  the  highest  bliss  that  can  be  attained  on  earth 
or  in  heaven. l 

3.  Connected  with  his  views  on  affective  processes  is  the  emphasis 
Freud  lays  on  the  dynamic  nature  of  mental  processes  in  general. 
This  is  best  described  in  terms  of  the  scheme  by  means  of  which  he 
depicts  the  structure  of  the  mind.  This  scheme  he  proposes  in  the 
most  tentative  way  as  merely  a  working  hypothesis,  expressly  dis- 
claiming any  likelihood  of  mistaking  the  scaffolding  of  a  theory  for 
the  building  that  will  later  be  erected.  Taking  the  analogy  of  a  micro- 
scope or  telescope,  the  theory  of  which  makes  use  of  ideal  localities 
in  space,  he  developes  the  notion  of  psychical  locality.  The  mind  is  a 
complex  reflex  apparatus  or  system,  with  a  seat  of  entry  at  one  extrem- 
ity and  of  discharge  at  the  other.  The  former  is  of  course  the  sensorial 
extremity,  the  latter  the  motor.  Every  mental  process  tends  to  set  up 
a  movement  from  one  end  of  the  apparatus  to  the  other.  To  begin 
with  is  the  perception,  in  its  sensorial  form.  This  is  not  fixed  as 
such,  but  further  on  in  the  system  in  the  form  of  a  <  memory  trace.' 
The  further  forward  the  process  moves  the  greater  is  the  extent  to 
which  it  becomes  associated  with  others ;  at  first  the  association  is  of 
a  superficial  kind  (clang,  etc.),  later  on  it  is  of  a  higher  order 
(similarity,  coordination,  etc.).  A  mental  process  is  recalled  not  in 
its  primary  perceptive  form,  but  as  a  '  memory  trace.'  Accompanying 
every  mental  process  is  a  varying  amount  of  psychical  energy,  which 
roughly  corresponds  with  what  we  term  the  affect.  Excessive  accumu- 
lation of  this  energy  results  in  a  tension  that  is  experienced  as  pain 

1 A  still  better  instance  from  poetry. I  have  fully  described  in  an  article  that 
will  shortly  appear  in  the  Journal  of  Nervous  and  Mental  Disease. 
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(Unlust))  and  there  is  a  constant  tendency  towards  the  discharge  of 
this  energy  (Abfuhr).  The  discharge  is  experienced  as  pleasure,  as 
relief  or  gratification  {Befriedigungserlebnis}. 

The  way  in  which  the  relief  is  brought  about  differs  in  complexity 
in  the  young  child  and  older  persons.  The  infant  finds  by  experience 
that  satisfaction  of  a  given  need,  e.  g.,  hunger,  is  associated  with  a 
certain  perception,  e.  g.,  the  sight  of  food.  The  recurrence  of  this 
need  therefore  brings  with  it  the  desire  to  reproduce  the  perception 
associated  with  satisfaction  of  it.  It  is  possible  that  at  first  this  may 
occur  by  regression  of  mental  processes  so  that  a  hallucinatory  per- 
ception is  produced.  Experience,  however,  soon  teaches  that  this 
method  is  inadequate  to  still  the  need,  and  that  in  their  capacity  in  this 
respect  there  is  an  important  difference  between  perceptions  externally 
evoked  and  those  internally  evoked.  Internal  perceptions  are  adequate 
only  when  they  are  durable,  as  in  the  hallucinations  of  the  psychoses. 
The  psychical  energy  corresponding  with  the  need  therefore  sets  in 
action  further  groups  of  mental  processes,  the  function  of  which  is  to 
modify  the  environment  in  such  a  way  as  to  bring  about  an  externally 
evoked  perception  of  the  kind  desired;  for  instance,  the  child  cries 
until  it  is  fed.  The  regressive  tendency  to  reproduce  the  primary  per- 
ception by  internal  means  Freud  terms  the  primary  process  (Primar- 
vorgang).  The  secondary  process,  which  inhibits  this  tendency  and 
directs  the  energy  into  more  complex  paths,  is  the  work  of  a  second 
and  entirely  different  psychical  system.  All  the  complicated  thought 
processes  that  occur,  from  the  memory  picture  to  the  psycho-motor 
mechanisms  that  result  in  changing  the  environment  so  as  to  bring 
about  the  repetition  of  the  desired  perception,  constitute  merely  a 
detour,  which  experience  has  shown  is  necessary  in  order  to  produce 
the  wish  fulfilment.  These  two  systems,  which  are  already  present  at 
an  early  age,  form  the  nucleus  for  what  later  becomes  the  unconscious 
and  fore-conscious  respectively. 

4.  The  subject  of  4 psychical  repression'  (  Verdrdngung) ,  which 
plays  such  an  important  part  in  all  Freud's  writings,  may  be  considered 
as  a  direct  continuation  of  the  previously  mentioned  one  concerning 
the  relation  between  the  primary  and  secondary  systems,  though  it  is 
less  hypothetical  in  nature.  The  fundamental  regulating  mechanisms 
of  mental  processes  are  the  tendencies  to  seek  pleasure,  by  bringing 
about  relief  from  psychical  tension,  and  to  avoid  pain,  by  preventing 
accumulation  of  psychical  energy.  These  strivings,  which  have  a 
more  or  less  definite  aim,  constitute  a  wish  in  the  broad  sense  of  the 
term.  When,  now,  this  wish  cannot  for  external  reasons  be  gratified, 
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the  tendency  of  the  psychical  energy  to  discharge  itself  is  inhibited,  a 
local  damming  up  takes  place,  and  the  mental  process  in  question  loses 
its  former  power  of  making  free  associations.  It  in  this  way  forms  a 
circumscribed  4  complex,'  to  use  Jung's  term.  Under  these  circum- 
stances the  secondary  system  cannot  make  use  of  the  energy  of  that 
portion  of  the  primary  system,  for  to  do  so  would  only  result  in  the 
evocation  of  pain  (  Unlust},  and  it  is  a  chief  function  of  the  secondary 
system  to  avoid  this  whenever  possible.  We  have  here,  then,  all  the 
conditions  for  an  intrapsychical  conflict,  and  Freud  maintains  that, 
when  a  mental  process  is  the  seat  of  a  competition  of  opposing  affects, 
blocking  {Sperrung}  of  the  usual  associative  activities  occurs,  and  the 
mental  process  becomes  shut  off  or  dissociated.  This  ostrich-like  func- 
tion of  the  secondary  system  therefore  results  in  exclusion  of  the  pain- 
producing  mental  process  from  consciousness.  In  daily  life  this 
mechanism  is  extraordinarily  frequent,  and  shows  itself  in  many  ways, 
the  simplest  of  which  is  the  disinclination  for  being  reminded  of  dis- 
agreeable occurrences  we  would  rather  forget. 

4  Normal '  and  i  abnormal '  conscious  mental  events  differ  only  quan- 
titatively, not  qualitatively,  both  proceeding  by  the  same  mechanisms 
of  the  same  psychical  apparatus.  In  both  cases  the  energy  of  the  uncon- 
scious mental  process  (z.  <?.,  the  wish)  is  directed  into  the  complex  con- 
scious paths  according  to  the  principle  of  pleasure  and  pain,  the  chief 
difference  between  the  two  being  that  the  discharge  of  energy  in  the 
4  abnormal '  case  takes  place  by  a  more  circuitous  and  unusual  route 
than  in  the  *  normal '  case.  In  both  cases  consciousness  exerts  a 
'censor'  influence  over  the  dynamic  process,  allowing  it  to  find  ex- 
pression only  in  certain  definite  ways.  The  characteristic  function  of 
consciousness  is  the  exercise  of  this  censor  influence.  Consciousness 
may  be  compared  with  a  sense  organ,  in  that  it  allows  the  perception 
and  differentiation  of  psychical  qualities.  Its  action  differs  from  that 
of  a  sense  organ  in  that  it  is  concerned  with  the  perception,  not  only 
of  externally  produced  stimuli,  but  of  internal  psychical  processes.  It 
is  probable  that  between  fore-conscious  and  conscious  processes  a 
censor  action  is  also  interposed,  of  the  same  kind  as  that  between  un- 
conscious and  fore-conscious  processes. 

5.  The  manifestation  of  abnormally  repressed  mental  processes  is 
to  be  understood  only  by  consideration  of  the  action  of  intra-psychical 
conflict.  As  has  already  been  said,  conflict  between  two  tendencies 
or  wishes  results  in  a  blocking  and  dissociation  of  the  mental  process 
concerned.  The  direct  route  into  consciousness  is  impeded,  and  the 
energy  passes  into  a  circuitous  side-path.  The  direction  thus  taken 
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is,  however,  rigorously  determined  by  preceding  psychological  and 
physiological  factors.  The  energy  may  become  linked  either  with 
other  mental  processes  or  with  physical  ones.  In  the  first  case  the 
affect  accompanying  a  given  idea,  which,  being  dissociated,  is  inca- 
pable of  becoming  conscious  (bewusstseinsunfahig),  becomes  trans- 
ferred to  another  one  which  is  assimilable  in  consciousness  (the 
process  known  as  Uebertragung}.  This  is  the  typical  mechanism 
underlying  the  production  of  obsessions  and  most  phobias.  An 
insistent  impulse  to  think  of  a  non-permitted  subject  shows  itself  by  an 
obsessive  thought  about  another,  associated,  but  more  acceptable  one. 
The  passage  from  the  one  idea  to  the  other  occurs  through  one  of  the 
well-known  forms  of  mental  association,  usually  a  lower  form,  such 
as  extrinsic  and  particularly  clang  associations.  Brill *  narrates  an 
instance  in  which  a  patient,  possessed  with  licentious  impulse  relating 
to  a  dog,  suffered  from  an  apparently  innocent  obsessive  thought  con- 
cerning God. 

In  the  second  case  the  energy  finds  an  outlet  in  some  somatic 
manifestation,  a  process  Freud  terms  *  conversion.'  This  is  the  char- 
acteristic mechanism  underlying  hysterical  troubles,  where  a  given 
bodily  symptom,  such  as  a  tremor  or  an  aphonia,  is  the  expression  of  a 
repressed  mental  complex.  Here  also,  as  in  the  purely  mental  field, 
the  actual  direction  taken  by  the  discharging  energy  is  determined  by 
the  existence  of  performed  associations,  such  as  the  usual  physical 
accompaniments  of  emotion,  and  the  occurrence  is  favoured  by  an 
unusual  degree  of  readiness  of  the  physical  response  (somatisches 
Entgegenkommeri) . 

In  both  cases  the  formation  of  the  unusual  associations,  which 
permit  the  circuitous  discharge  of  psychical  energy,  takes  place  out- 
side consciousness,  and  the  subject  quite  fails  to  apprehend  the  sig- 
nificance of  the  end  manifestation,  or  the  connection  between  it  and 
the  primary  mental  process.  Yet  the  mental  events  that  precede  the 
manifestation  may  be  of  the  most  complex  order,  fully  as  much  so  as 
conscious  ones. 

6.  Stress  should  be  laid  on  the  importance  Freud  attaches  to  in- 
fantile mental  processes.  He  regards  the  mental  processes,  and  par- 
ticularly the  wishes,  of  early  childhood  life  as  the  permanent  basis  for 
all  later  development.  Unconscious  mental  life  is  indestructible,  and 
the  intensity  of  its  wishes  does  not  fade.  Wishes  and  interests  of  later 
acquirement  are  chiefly  significant  in  so  far  as  they  ally  themselves  with 

1  A.  A.  Brill,  Freud's  Conception  of  the  Psychoneuroses,  Medical  Record, 
Dec.  25,  1909. 
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those  of  childhood  life,  though  the  association  is  of  course  not  a  con- 
scious one.  A  great  number  of  the  reactions  of  adult  life  owe  their 
real  force  to  the  adjuvant  impulse  contributed  by  the  unconscious. 
Freud,  therefore,  looks  upon  the  whole  of  a  subject's  mental  life  as  a 
continuity,  as  a  series  of  associated  trends.  The  appearance  of  com- 
plete discontinuity  that  it  so  often  presents  is  an  illusion,  due  to  the 
ignorance  of  the  preceding  unconscious  influences.  For  instance,  a 
person  may  at  the  age  of  twenty  have  his  attention  for  the  first  time 
directed  in  a  given  line  of  interest,  and  may  in  consequence  of  this 
choose  a  profession  and  determine  his  life's  career,  but  the  real  reason 
why  he  reacts  in  this  way  to  the  external  influence  is  that  it  corre- 
sponds with,  and  becomes  associated  to,  deeper  unconscious  trends 
that  arose  in  early  childhood  life.  These  views  naturally  have  great 
importance  in  their  bearing  on  education,1  for  it  is  substantially  main- 
tained that  the  main  traits  of  character  are  permanently  determined  for 
good  or  ill  before  the  end  of  the  fifth  year  of  life.  Freuds  holds  in 
general  that,  owing  to  our  ignorance  of  the  most  important  mental 
processes  of  early  childhood,  and  our  own  personal  amnesia  for  this 
period,  the  significance  for  later  life  of  these  early  trends  is  vastly 
underestimated. 

The  amnesia  for  early  mental  processes  is  even  greater  than  is 
generally  supposed,  for  not  only  is  much  actually  forgotten,  but  a  selec- 
tion takes  places  of  such  a  kind  that  only  the  least  significant  part  is 
remembered.  Thus  the  actual  memory  for  this  period  is  even  less 
valuable  than  it  appears.  Further  than  this,  our  childhood  memories 
are  also  less  trustworthy  than  they  appear,  for  later  falsifications,  dis- 
tortions and  inventions,  arising  particularly  in  the  conscious  and  un- 
conscious phantasies  of  puberty,  impair  the  reliability  of  them  to  a 
much  greater  extent  than  is  generally  known ;  it  should,  however,  be 
added  that  the  technique  of  psycho-analysis  almost  always  enables  one 
to  differentiate  between  an  accurate  recollection  and  a  falsified  one. 
This  infantile  amnesia  is,  according  to  Freud,  not  a  natural,  physiolog- 
ical process,  needing  no  explanation.  He  considers  that,  were  it  not 
for  our  extreme  familiarity  with  its  happening,  we  should  regard  it  as 
by  no  means  so  obvious  and  comprehensible  as  we  at  present  do.  For 
him  it  is  a  curious  problem  that  calls  as  urgently  for  solution  as  that  of 
other  less  familiar  mental  events.  The  cause  of  the  amnesia  he  sees 
in  the  psychical  repression  that  plays  so  large  a  part  in  early  education. 
Children  come  to  the  world  with  potential  trends  and  desires  which  are 

1  See  '  Psycho-analysis  and  Education. '  To  appear  shortly  in  the  Journal 
of  Educational  Psychology. 
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innocent  enough  at  an  early  age,  but  which  are  of  such  a  kind  that  the 
gratification  of  them  is  highly  inacceptable  to  adult  standards.  Early 
training  largely  consists  in  weaning  the  child  from  these  desires  and 
directing  his  mind  towards  other  interests,  a  process  Freud  terms  *  sub- 
limation.' The  primitive  trends  themselves,  such  as  egotistic  enjoy- 
ment without  regard  for  others,  concern  with  certain  bodily  functions, 
and  soon,  have  to  be  suppressed,  and  the  mental  processes  representing 
them  are  repressed  and  become  unconscious.  This,  however,  is  not 
effected  without  a  certain  cost  to  the  individual,  and  amongst  other 
penalties  paid  is  the  amnesia  for  infantile  mental  life.  As  in  other 
cases,  such  as  for  instance  with  hysteric  post-traumatic  retrograde  am- 
nesia, the  memories  lost  are  not  only  those  that  directly  concern  the 
thoughts  and  wishes  now  invested  with  painful  and  guilty  feeling,  but 
also  those  that  are  in  any  way,  e.  g.,  in  time,  associated  with  these. 
Further,  as  was  above  pointed  out,  although  the  desires  in  question 
have  been  repressed  into  the  unconscious,  they  lose  none  of  their  dy- 
namic functions,  and,  when  the  sublimation  process  is  not  sufficiently 
potent  to  provide  an  outlet  for  the  accompanying  psychical  energy, 
other  paths  of  discharge  have  to  be  forged  of  a  kind  that  for  practical 
reasons  are  called  pathogenic.  It  is  in  this  way  that  psycho-neurotic 
symptoms  arise,  which  thus  represent  in  a  disguised  form  the  gratifi- 
cation of  repressed  wishes.  The  chief  difference  between  the  indirect 
expression  of  an  unconscious  wish  by  means  of  a  neurotic  symptom 
and  that  by  means  of  a  sublimated  activity  is  that  the  latter  is  useful 
for  social  aims,  whereas  the  former  is  harmful  both  socially  and  to  the 
individual. 

7.  The  part  of  Freud's  psychology  that  has  aroused  most  opposi- 
tion is  his  attitude  regarding  the  significance  of  psycho-sexual  trends. 
We  are  not  here  concerned  with  the  nature  of  this  opposition,  which 
arises  partly  from  a  misconception  of  Freud's  own  views  and  partly  as 
a  result  of  the  peculiarly  heavy  social  ban  that  is  laid  on  certain 
aspects  of  the  subject.  It  should  in  the  first  place  be  stated  that  he 
applies  the  term  *  sexual '  far  more  broadly  than  is  customary,  and  thus 
includes  under  it  functions  that  are  not  generally  considered  to  be  of  a 
sexual  nature.  He  does  this,  however,  not  in  order  to  distort  the  usual 
connotation  of  the  term,  but  because  he  finds  by  experience  that  many 
psychical  manifestations  not  commonly  thought  to  be  derivatives  of 
the  sexual  instinct  are  in  fact  so.  He  thus  extends,  not  the  connota- 
tion of  the  term  *  sexual,'  but  the  conceptions  denoted  by  it.  A  little 
reflection  makes  it  evident  that,  even  if  the  term  is  by  definition  made  to 
refer  only  to  tendencies  that  have  to  do  with  the  reproductive  instinct, 
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it  is  impossible  to  confine  it  to  impulses  that  directly  tend  to  bring 
about  the  reproductive  act.  For  instance,  no  one  with  any  experience 
of  such  a  '  perversion '  as  fetishism  would  refuse  to  call  this  sexual  in 
the  full  meaning  of  the  term,  although  from  its  very  nature  it  expresses 
a  negation  of  the  reproductive  act.  Even  more  normal  manifestations, 
which  anthropologists  have  shown  to  be  derivatives  of  the  sexual 
instinct,  such  as  shame,  cruelty,  etc.,  are  by  no  means  obviously  ten- 
dencies that  favour  the  consummation  of  this  act,  although  it  may  be 
true  that  they  are  indirectly  connected  with  reproduction.  On  precisely 
similar  grounds  Freud  holds  it  justifiable  to  apply  the  term  4  sexual ' l 
to  mental  processes  which,  like  shame,  derive  their  origin  from  the 
sexual  instinct,  and  the  only  reason  why  his  application  of  the  term  is 
more  extensive  than  that  of  other  writers  is  that,  by  his  psycho- 
analytic investigation  of  the  unconscious,  he  has  been  able  to  trace  to 
this  origin  a  number  of  processes  that  at  first  sight  do  not  appear  to 
be  connected  with  it.  He  has  striven  to  free  himself  from  the 
prejudice  that  refuses  to  recognise  the  sexual  nature  of  a  mental 
process  until  this  is  made  so  obvious  as  to  be  quite  indisputable,  and 
he  points  out  how  deeply  rooted  in  the  human  mind  is  this  prejudice. 
These  preliminary  considerations  may  be  thus  resumed.  Freud 
lays  stress  on  the  dynamic  aspects  of  mental  processes,  and  sees  in  the 
tendency  of  the  affects  to  seek  discharge  of  their  tension  the  motive 
force  determining  the  flow  of  mental  life ;  he  expresses  this  in  terms 
of  wishes.  He  holds  that  unconscious  mental  life  is  rich  and  complex, 
and  by  the  interaction  between  it  and  consciousness  explains  the 
apparent  discontinuity  of  conscious  processes,  thus  adopting  a  deter- 
ministic attitude  towards  intuitive  and  apparently  spontaneous  mental 
events.  Much  of  this  interaction  depends  on  the  result  of  conflicts 
between  various  psychical  trends,  some  of  these  undergoing  repression 
so  that  they  can  be  manifested  only  along  indirect  channels.  He 
attributes  fundamental  importance  to  the  repressed  wishes  of  early 
childhood  life,  and  to  the  psycho-sexual  systems  of  activities. 

We  may  now  shortly  consider  some  of  the  fields  in  which  Freud 
has  applied  the  foregoing  principles,  and  it  will  be  convenient  to 

1  Freud  uses  the  term  Libido  to  indicate  sexual  desires  and  longings  in  all 
their  aspects ;  this  corresponds  in  its  connotation  with  that  possessed  by  the 
word  '  hunger '  in  relation  to  the  nourishment  instinct.  Obviously  the  word, 
for  linguistic  and  other  reasons,  cannot  be  employed  in  English  ;  Dr.  Putnam, 
in  his  recent  luminous  essay  on  Freud's  work  (Journal  of  Abnormal  Psychology , 
Vol.  IV.,  Nos.  5  and  6),  has  pointed  out  that  the  nearest  English  equivalent  to 
it  is  'craving.' 
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begin  with  the  subject  last  mentioned,  namely  Sexuality.  In  the  first 
place  Freud  holds  that  the  mental  processes  commonly  called  sexual, 
which  bear  a  relatively  precise  relation  to  reproduction,  are  the  out- 
come of  a  development  from  a  broader  group  of  processes  in  earlier 
life,  of  which  certain  ones  have  become  selected  and  intensified  while 
others  have  become  suppressed.  In  the  child  are  a  number  of  sexual 
dispositions,  the  functioning  of  which  notably  differs  from  that  of 
adult  sexual  processes,  and  the  later  development  of  which  is  subject 
to  the  greatest  variability.  A  clearer  view  of  these  early  dispositions 
is  obtained  by  considering  the  different  kinds  of  adult  perversions. 
Freud  draws  a  distinction  between  the  sexual  object,  the  source  of 
attraction,  and  the  sexual  aim,  the  activity  in  which  the  impulse 
manifests  itself.  The  difference  between  these  is  evident  when  one 
dissociates  such  an  impulse  as  the  masochistic  one,  t.  e.,  the  desire  to 
obtain  enjoyment  through  experiencing  submission  or  pain,  from  its 
objective,  which  may  be  either  a  male  or  a  female  person.  Looked 
at  from  this  point  of  view  perversions  fall  into  two  groups.  On  the 
one  hand  are  those  that  show  a  deviation  from  the  normal  objective, 
such  as  homosexuality.  Freud  thinks  that  this  inversion  of  the 
normal  objective  can  only  be  explained  by  assuming  that  man  has  a 
bisexual  predisposition  psychically  as  well  as  anatomically,  and  that 
the  normal  is  reached  by  the  heterosexual  component  being  devel- 
oped at  the  expense  of  the  homosexual  one.  On  the  other  hand  are 
those  that  show  a  deviation  from  the  normal  aim. 

Freud  finds  that  the  potentialities  of  all  forms  of  perversion 
already  exist  in  the  child,  which  he  therefore  terms  polymorph  pervers. 
Under  the  pressure  of  educative  influences,  however,  they  normally 
become  suppressed,  and  the  psychical  energy  accompanying  the  im- 
pulses is  sublimated  into  other  directions  of  greater  social  value.  Two 
other  possibilities,  however,  are  open,  besides  the  normal  one  of 
sublimation.  First,  the  tendency  itself  may  acquire  abnormal  strength 
and  may  manifest  itself  in  later  life  as  an  actual  perversion,  as  indi- 
cated above.  Secondly,  when  the  conflict  between  the  impulse  and 
the  repressing  force  is  especially  strong  the  impulse  may  find  expres- 
sion in  the  production  of  a  psycho-neurotic  symptom,  which  therefore 
is  a  disguised  form  of  gratification  of  the  perverse  impulse.  Hyster- 
ical symptoms  thus  constitute  the  negative  of  perversions.  These  three 
outcomes  are  naturally  not  sharply  marked  off  from  one  another.  One 
and  the  same  man  may  show  the  results  of  sublimation  of  a  given  ten- 
dency, which  may  for  instance  be  revealed  in  the  form  adopted  by  an 
artistic  creation,  at  a  time  when  he  is  suffering  from  both  a  perversion 
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and  a  psycho-neurosis.  A  sub-variety  of  the  sublimation  process  is 
the  development  of  abnormal  traits  of  character,  which  have  little  or 
no  social  value ;  the  morbid  tendency  of  some  l  Puritans '  to  be  shocked 
at  the  slightest  pretext  belongs  to  this  group,  and  is  to  be  regarded  as 
an  excessive  reaction  formation. 

The  psycho-sexual  life  of  children  differs  from  that  of  adults  in 
three  main  characteristics,  in  the  different  nature  of  the  pleasure 
experienced,  in  their  relative  independence  of  outside  persons  for  this 
(auto-erotism),  and  in  the  fact  that  they  obtain  pleasure  from  much 
more  manifold  sources  and  in  much  less  differentiated  ways  than  do 
adults.  At  puberty  important  changes  take  place  in  all  these  respects. 
The  excitations,  mechanical  and  others,  that  gave  satisfaction  to  the 
child's  desires,  now  come  to  contain  a  painful  component  (  Unlust) 
due  to  the  feeling  of  tension  experienced.  They  thus  constitute  merely 
a  «  fore-pleasure'  (  Vorlust),  which  impels  to  further  activities  destined 
to  produce  the  'end-pleasure'  {Endlust)  that  relief  of  tension  brings 
about.  The  sexual  objective,  a  member  of  the  opposite  sex,  now  wins 
greater  definition  and  significance.  Lastly,  the  sources  of  excitation 
become  more  localised,  particularly  anatomically;  this  is  brought 
about  by  repression  of  the  more  accessory  pleasures  in  the  way  indi- 
cated above.  The  greater  proneness  of  women  to  suffer  from  psycho- 
neuroses  is  explained  by  two  characters  their  sexual  development 
shows  in  contrast  with  that  of  men.  In  the  first  place,  the  sexual 
activities  of  children  pertain  rather  to  the  masculine  type,  so  that  at 
the  time  of  puberty  the  augmentation  of  repression  that  then  takes 
place  has  in  the  woman  more  to  accomplish  in  suppressing  the  homo- 
sexual component  than  it  has  with  men.  In  the  second  place,  a  shift- 
ing of  the  primary  erogenous  zone  takes  place  with  them,  from  the 
clitoris  to  the  vagina,  whereas  this  does  not  occur  with  men.  The 
changes  at  puberty  being  more  complex  in  the  case  of  women,  the 
possibilities  of  erroneous  development  are  much  greater. 

The  sexual  thoughts  of  children  are  much  more  extensive  and  im- 
portant than  is  generally  believed.  Usually  in  the  third  and  fourth 
years  of  life  questions  begin  to  occur  to  them,  the  parents'  answers  to 
which  are  less  satisfying  and  less  often  believed  by  them  than  is  com- 
monly thought.  At  this  time,  and  shortly  after,  they  begin  to  with- 
draw from  their  parents,  and  in  their  own  world  weave  explanations 
and  theories  that  are  more  satisfactory  to  them.  These  theories  fre- 
quently contain  more  of  the  truth  than  might  be  imagined,  and  are  of 
great  significance  in  later  life.  Coincidently  with  the  repression  men- 
tioned above  there  occurs  repression  of,  and  subsequent  amnesia  for 
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these  early  thoughts.  A  period  of  latency  follows,  usually  from  the 
fifth  to  the  tenth  years,  when  the  process  of  sublimation  is  at  its  highest 
activity.  Most  adult  memories  for  sexual  thoughts  seem  to  have  begun 
in  the  latter  part  of  this  period,  the  earlier  ones  having  been  quite 
forgotten.  In  the  earlier  period  sexual  phantasies  relating  to  the 
parents  or  other  members  of  the  family  are  very  frequent,  and  often 
determine  important  reactions  and  choices  in  later  life.1 

The  next  great  field  that  Freud  has  investigated  is  that  of  Dreams. 
I  have  elsewhere *  given  an  account  of  Freud's  work  and  conclusions 
on  this  subject,  and  so  need  here  mention  only  the  outstanding  features 
of  his  theory.  Dreams  are  generally  thought  to  be  a  meaningless 
conglomeration  of  psychical  processes  evoked  by  chance  somatic 
stimuli.  Freud,  on  the  contrary,  finds  that  they  are  the  disguised  ex- 
pression of  highly  significant  underlying  psychical  processes.  He  con- 
trasts the  4  manifest  content/  which  is  the  dream  as  directly  related, 
with  the  *  latent  content,'  which  is  the  group  of  thoughts  reached  by 
psycho-analysis  of  the  dream.  In  the  young  child  the  manifest  and 
latent  contents  are  identical,  and  the  dream  plainly  represents  the  im- 
aginary fulfilment  of  an  ungratified  wish;  the  egocentric  nature  of  the 
wish  is  equally  evident.  Freud  maintains  that  every  dream  represents 
the  fulfilment  of  an  egocentric  wish,  and  that  the  chief  difference  be- 
tween the  dreams  of  adults  and  those  of  young  children  is  that  in  the 
former  case  the  wish  is  a  repressed  one,  the  presentation  of  which  is 
disguised  so  as  to  make  it  unrecognisable  until  it  has  been  submitted 
to  psycho-analysis. 

The  mechanisms  by  means  of  which  is  brought  about  the  distor- 
tion between  the  latent  and  the  manifest  content  are  quite  precise.  The 
thoughts  of  the  latent  content  are  unconscious,  being  repressed  by  the 
censor  of  consciousness.  In  the  waking  state  they  cannot  penetrate 
to  consciousness,  but  during  sleep,  when  the  activity  of  the  censor  is 
relaxed,  they  can  do  so,  provided,  however,  they  are  distorted  so  that 
their  true  meaning  is  not  recognized.  The  formation  of  the  dream,  or 
dream-making,  is  purely  concerned  with  translating  the  latent  thoughts 
into  the  distorted  shape  of  the  manifest  content ;  it  performs  no  intel- 
lectual work  whatever.  Apparently  intellectual  processes  in  dreams 
have  been  taken  bodily  from  the  latent  content.  The  extent  to  which 
a  given  dream  is  incomprehensible,  illogical,  confused,  and  contradic- 
tory exactly  depends  on  the  degree  of  distortion  that  has  taken  place, 

1  An  account  of  Freud's  incest  theory  will  be  found  in  the  American  Jour- 
nal of  Psychology,  Jan.,  1910. 

*  American  Journal  of  Psychology,  April,  1910. 
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and  is  proportional  to  the  amount  of  resistance  offered  by  the  subject  to 
disclosing  the  underlying  thoughts. 

The  four  mechanisms  of  the  dream-making  are : 

1.  Condensation. — Every  element  in  the  manifest  content  repre- 
sents the  fusion  of  several  in  the  latent  thoughts,  and  vice  versa.     The 
latent  content  is  condensed   to  a  tenth  or  a  twentieth  of  its  original 
extent.     The  condensation  is  shown  in  several  ways.     For  instance,  a 
figure  in  a  dream  may  be  constituted  by  the  fusion  of  the  memories  of 
several  different  actual   persons,  either  by  fusing  some  traits  of  one 
with  others  of  another,  or  by  making  prominent  the  traits  common  to 
different  persons  and  neglecting  the  ones  not  common  to  them.     The 
same    process  frequently  affects   names,  so  that   neologisms   may  be 
formed  exactly  analogous  to  those  found  in  the  psychoses. 

2.  Displacement.  —  The  psychical  intensity  of  a  given  element  in 
the  manifest  content  shows  no  correspondence  with  that  of  the  associ- 
ated elements  in  the  latent  content;   an  element  that  stands  in  the  fore- 
ground of  interest  in  the  former  may  represent  the  least  significant  of 
the  latent  thoughts,  and  an  apparently  unessential  feature  in  the  dream 
may  represent  the  very  core  of    the  dream   thoughts.     Further,  the 
most  prominent  affect  in  the  dream  frequently  accompanies  elements 
that  represent  the   least  important  of  the   latent  thoughts,  and  vice 
versa. 

3.  Dramatisation.  —  The  manifest  content  depicts  a  situation  or 
action,  a  fact  that  exercises  a  selecting  influence  on  the  mental  proc- 
esses to  be  presented.     Logical  relations  between  the  latent  thoughts 
are  as  such  not  represented,  but  they  may  be  indicated  by  means  of 
certain  special  devices.     Thus  similarity  maybe  represented  by  identi- 
fication, causal   relationship  by  making  the  one  representing  group  of 
elements  follow  on  the  other,  as  in  the  gradual  transformation  of  one 
scene  with  another,  opposition  and  contradiction  by  inverting  the  two 
corresponding  elements  of  the  already  formed  dream  and  so  on.     The 
characteristic  that  most  dreams  show  of  presenting  the  manifest  con- 
tent predominantly  in  a  visual  form  Freud  terms  Regression,  and 
explains  it  by  a  very  interesting  theory  in  which  he  also  discusses  the 
production  of  psychotic  hallucinations. 

4.  Secondary  Elaboration.  —  This  is  the  product  of  conscious- 
ness, and  is  brought  about  by  the  alteration  undergone  by  the  dream 
processes  during  their  apprehension  in  consciousness.     To  it  is  due 
whatever  degree  of  ordering  and  consistency  there  may  be  found  in  a 
dream.     It  particularly  affects  parts  of  the  dream  that  have  been  in- 
sufficiently distorted  during  the  dream-making;  its  action  continues 
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after  waking,  so  tnat  the  memory  of  a  dream  becomes  more  altered 
the  greater  is  the  period  that  has  elapsed  since  it  was  experienced. 

The  affect  in  the  manifest  content  is  invariably  less  intense  than 
that  in  the  latent  content ;  this  inhibition  is  due  partly  to  the  tendency 
to  psychical  regression  during  sleep,  and  partly  to  the  suppressing 
effect  of  the  censor.  The  affect  is,  as  was  mentioned  above,  displaced 
in  the  manifest  content,  but  the  apparent  incongruity  in  its  occurrence 
and  association  is  solely  due  to  this  displacement;  in  the  dream 
thoughts  it  is  quite  congruous  and  logically  justified.  The  affect  itself 
undergoes  no  distortion  in  the  dream-making,  as  does  the  conceptual 
content,  so  that  it  is  of  the  same  nature  in  the  manifest  as  in  the  latent 
content.  The  forgetting  of  dreams  is,  like  the  distortion  of  the  latent 
content,  a  manifestation  of  the  activity  of  the  censor.  The  most  im- 
portant part  is  first  forgotten,  and  often  is  recalled  only  during  the 
analysis. 

The  sources  and  material  from  which  dreams  are  composed  differ 
as  regards  the  manifest  and  latent  contents.  In  every  dream  appears 
some  incident  of  the  preceding  day.  Indifferent  incidents,  t.  *?.,  those 
of  little  interest  to  the  subject,  frequently  appear.  These  may  be  of 
the  preceding  day,  or  of  older  date ;  in  every  case  they  have  obtained 
psychical  significance  by  becoming  on  the  day  of  their  occurrence 
associated  with  significant  experiences  or  memories.  Somatic  stimuli, 
e.g.,  pain,  may  sometimes  provide  material.  This,  however,  is 
treated  like  other  psychical  material,  and  is  woven  into  the  dream 
under  the  same  conditions ;  under  no  circumstances  can  it  alone  give 
rise  to  a  dream.  Hypermnesia  for  previously  forgotten  infantile  events 
is  sometimes  seen  in  the  manifest  content,  and  much  more  frequently 
in  the  latent  content.  It  is  probable  that  the  groundwork  of  every 
dream  is  of  infantile  origin.  A  recent  or  conscious  wish  is  inadequate 
to  cause  a  dream  unless  it  is  associated  with  a  repressed,  unconscious 
one;  this  latter  is  always  the  real  cause,  and  the  superficial  one  is 
merely  the  *  instigator/  The  latent  thoughts  are  always  of  high  per- 
sonal significance  to  the  subject,  and  are  in  direct  continuity  with  the 
rest  of  his  mental  life.  Dream  analysis  is  the  most  valuable  means  at 
our  disposal  for  penetrating  into  the  unconscious. 

The  function  of  a  dream  is  to  protect  sleep  by  stilling  the  activity  of 
unconscious  mental  processes  that  otherwise  would  disturb  it.  When, 
however,  the  activity  of  the  endopsychic  censor,  which  is  diminished 
during  sleep,  is  insufficient  to  keep  from  consciousness  the  latent 
thoughts,  or  to  compel  such  distortion  of  them  as  to  render  them  un- 
recognisable, recourse  has  to  be  had  to  the  accession  of  energy  that  the 
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censor  can  exert  in  the  waking  state,  and  the  sleeper  wakes,  usually  in 
terror. 

In  his  book  on  Wtt1  Freud  has  given  a  valuable  contribution  to 
the  psychology  of  this  subject  and  to  that  of  humour;  it  is  extraordi- 
narily rich  in  new  psychological  points  of  view.  The  pleasure-bring- 
ing effect  of  wit  depends  partly  on  the  technique  and  partly  on  the 
tendencies  of  this.  Freud  has  analysed  in  great  detail  the  various 
classes  of  witty  jokes,  and  finds  that  the  technique  of  their  production 
shows  the  closest  resemblance  to  that  employed  in  dreams:  different 
forms  of  condensation,  displacement,  indirect  presentation,  reversal 
into  the  opposite,  failures  in  thought,  production  of  neologisms,  fusion 
into  a  unity,  etc.,  etc.  According  to  their  aim  he  divides  witty  jokes 
into  harmless  ones,  the  aim  of  which  is  purely  to  bring  pleasure,  and 
those  that  have  a  pronounced  tendency ;  the  latter  are  subdivided  into 
four  classes,  the  obscene,  the  aggressive  or  hostile,  the  cynical,  and  the 
sceptical  respectively. 

The  pleasure  of  wit  arises  in  an  economy  of  psychical  expenditure 
(Ersparunganpsychischem  Aufivande) .  Four  stages  in  the  develop- 
ment of  wit  may  be  distinguished.  The  psychogenesis  of  wit  leads 
back  to  the  play  with  words  so  characteristic  of  early  childhood  life. 
The  suppression  of  this  activity,  brought  about  by  the  development  of 
logical  thought,  and  a  knowledge  of  intrinsic  relations  between  the 
different  conceptions  represented  by  words,  is  under  certain  circum- 
stances relaxed  in  later  life,  and  so  arises  the  simple  joke  (Sc/ierz), 
in  which  enjoyment  of  the  old  play  is  again  made  possible.  In  the 
harmless  witty  jest  (  Witz),  the  abrogation  of  the  suppressing  criticism 
allows  the  expression  of  a  given  thought  of  some  value;  the  difference 
between  joking  and  wit  lies  solely  in  the  value  of  the  thought  com- 
municated in  the  later  process.  Finally,  in  wit  that  has  a  pronounced 
tendency,  a  form  that  has  a  more  complex  mechanism,  there  is  allowed 
to  come  to  expression  a  thought  that,  owing  to  the  force  of  repression, 
could  not  reach  expression  in  a  direct  way.  In  the  last-named  form 
of  wit  a  certain  fore-pleasure  (  Vorlust)  is  obtained  through  the  tech- 
nique of  the  jest  itself,  but  instead  of  this  being  all,  as  in  the  harmless 
jest,  it  serves  to  release  further  inhibitions,  so  that  a  deeper  source  of 
pleasure  is  reached. 

Wit  has  a  great  deal  in  common  with  dreams  beyond  the  fact  of 
their  both  employing  the  same  technical  devices.  A  witty  joke  sud- 
denly occurs  to  one ;  it  is  the  product,  not  of  the  conscious  mental 

'An  article  on  this  subject  by  Dr.  A.  A.  Brill  appears  in  the  American 
Journal  of  Psychology,  April,  1910. 
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processes,  but  of  the  unconscious.  The  source  of  the  pleasure  is  also 
an  unconscious  one ;  in  wit,  strictly  speaking,  we  do  not  know  what 
we  laugh  at,  and  constantly  deceive  ourselves  over  the  excellence  of  a 
joke  and  the  value  of  the  conveyed  thought  according  to  the  varying 
part  played  in  the  production  of  our  pleasure,  on  the  one  hand  by  the 
technique  of  the  joke,  and  on  the  other  hand  by  its  tendency.  The 
most  important  difference  between  wit  and  dreams  is  that  the  latter 
represent  an  asocial  process,  the  former  a  social  one.  Further,  dreams 
serve  to  guard  from  pain,  wit  represents  a  search  for  pleasure.  Freud 
makes  a  number  of  penetrating  remarks  on  the  significance  of  wit  as 
a  social  process,  its  function,  and  the  precise  relations  between  the 
speaker  and  hearer,  that  cannot  here  be  discussed. 

Freud  further  extensively  deals  with  the  relation  of  wit  to  the 
comic.  The  production  of  the  latter  and  the  source  of  pleasure  are, 
in  contradistinction  from  those  of  wit,  quite  conscious.  Of  the  kinds 
of  processes  described  as  comical  ingenuousness  stands  nearest  to  wit. 
It  differs  from  this  in  being  produced  free  from  inhibiting  influences 
and  without  the  application  of  technical  devices ;  the  pleasure  it  gives 
is  due  to  the  sight  of  another  setting  himself  without  effort  beyond  the 
action  of  influences  that  would  inhibit  the  onlooker.  Comic  processes 
proper  arise  from  a  comparison  between  our  own  person  and  that  of 
the  person  at  whom  we  laugh,  especially  when  the  latter  shows  an 
over-expenditnre  of  physical  output  or  a  lack  of  mental.  Humour  is  a 
defense  against  the  painful  or  disagreeable ;  the  energy  that  would 
otherwise  have  produced  pain  is  transformed  into  a  source  of  pleasure. 
For  humour  only  one  person  is  necessary,  for  comicality  two,  for  wit 
three  (the  producer  of  the  joke,  the  imaginary  person  against  whom 
it  is  directed,  and  the  person  who  listens  to  it). 

With  wit  there  is  effected  an  economy  of  expenditure  in  inhibition, 
with  comic  in  thought,  with  humour  in  feeling.  All  three  transport  us 
into  a  state  of  our  childhood,  "  in  which  we  did  not  know  the  comic, 
were  not  capable  of  wit,  and  did  not  need  humour  in  order  to  make  us 
feel  happy  in  life." 

In  another  volume  Freud  has  developed  a  number  of  interesting 
and  suggestive  investigations  into  the  PsychopathoJogy  of  everyday 
life.  The  principle  underlying  this  work  was  his  view  that  certain  ineffi- 
ciencies in  our  mental  activities  and  certain  apparently  purposeless  per- 
formances, both  of  which  groups  seem  to  have  no  psychical  meaning, 
show  themselves  on  analysis  to  have  been  determined  by  unconscious 

1  See  A.  A.  Brill,  '  A  Contribution  to  the  Psychopathology  of  Everyday 
Life,'  Psychotherapy,  1909,  Art.  IX. 
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motives.  These  unconscious  motives  concern  inacceptable  processes 
that  have  been  inadequately  suppressed,  and  that  come  to  expression 
by  interfering  with  the  accomplishment  of  conscious  mental  activities. 
Of  the  first  group  may  be  mentioned  the  following.  Certain  acts 
of  forgetting  are  due  to  a  half-conscious  desire  to  forget,  an  extension 
of  our  general  tendency  not  to  recall  the  disagreeable.  The  memory 
that  cannot  be  recalled  may  itself  be  of  a  painful  nature,  or  may  be  asso- 
ciated with  another  of  this  nature.  Difficulty  in  recalling  well-known 
proper  names  is  particularly  often  to  be  explained  in  this  way.  The 
actual  source  of  unpleasantness  is  usually  by  no  means  obvious,  and  often 
can  be  discovered  only  by  a  little  psycho-analysis.  It  frequently  hap- 
pens during  the  effort  to  recall  a  given  name  that  another  one  presents 
itself,  sometimes  in  such  a  compelling  way  that  it  is  hard  to  put  it  aside. 
Analysis  then  shows  that  the  second  name  is  a  disguised  replacement 
of  the  first,  being  a  compromise  between  the  effort  to  recall  the  name 
searched  for  and  the  unconscious  inhibiting  impulse.  Thisconcealing- 
memory  {Decker inner ung},  in  which  one  memory  appears  as  a  cover 
for  another  associated  one,  may  refer  to  whole  episodes,  particularly 
those  of  childhood  life.  It  is  one  of  the  ways  in  which  falsification  of 
memory  is  brought  about.  Allied  to  these  defects  in  recollection  are 
certain  mistakes  in  action  (  Vergreifen*}  in  which  the  error  principally 
consists  in  omission.  Thus  many  misplacements  of  objects,  with  sub- 
sequent inability  to  find  them  again,  apparently  accidental  destroying 
of  objects,  and  so  on,  are  determined  by  unconscious  motives. 

To  the  second  group  belong  many  instances  of  mistakes  in  speech 
(lapsus  linguae),  in  reading,  in  writing,  and  in  apprehending  what  is 
said  to  one  {Versprechen,  Verlesen,  Verschreiben,  Misverstehen). 
As  in  the  former  cases  the  mistake  made  is,  like  a  hysterical  symptom, 
a  compromise  between  the  conscious  intention  and  the  unconscious 
one.  Such  mistakes,  particularly  often  slips  of  the  tongue  or  pen, 
betray  hidden  thoughts  or  wishes  against  the  person's  will.  More 
complicated  mistakes  of  the  same  nature  are  various  symptomatic 
movements,  general  mistakes  in  knowledge,  when  the  person  knows 
well  the  actual  fact  that  he  has  incorrectly  described,  and  elaborately 
incorrect  performances  of  simple  tasks.  With  all  these  errors,  as  of 
the  ones  mentioned  above,  Freud  has  given  the  analysis  of  a  great 
number  of  beautiful  and  instructive  examples,  the  study  of  which  is 
invaluable  for  practical  psychology.  He  adds  in  this  volume  a  chapter 
on  the  subject  of  superstition  and  its  psychological  significance,  making 
many  interesting  contributions  to  the  subject  of  false  beliefs  and  the 
tendency  to  read  significance  into  accidental  coincidences.  Many  per- 
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sonal  occurrences  that  seem  to  be  chance  are  really  determined  by 
unconscious  motives,  and  superstitions  arise  by  the  inner  conviction  of 
meaning  in  apparently  chance  events,  which  is  projected  by  the  indi- 
vidual on  to  external  phenomena. 

In  conclusion,  a  few  of  the  other  fields  to  which  Freud  has  applied 
his  methods  of  investigation  may  be  shortly  mentioned.  The  problem 
of  artistic  creativeness,  its  nature  and  sources,  has  occupied  him  in  an 
article  and  a  book  he  has  published  on  the  subject.1  Explanations  are 
given  on  the  basis  of  the  principles  mentioned  above,  particularly  that 
of  the  conscious  working  out  of  unconscious  wishes  of  childhood 
origin  that  are  striving  for  expression  and  gratification.  Abraham, 
Rank  and  Riklin  have  published  volumes  developing  in  detail  sug- 
gestions of  Freud's  concerning  the  psychological  significance  of  myths, 
legends  and  fairy  tales.  These  are  the  expression  of  perennial  wishes, 
of  the  same  kind  as  those  operative  in  dreams  and  in  the  psycho- 
neuroses;  the  mechanisms  of  repression  and  distortion,  of  the  same 
nature  as  in  those  mental  activities,  are  in  them  plainly  to  be  traced, 
becoming  more  elaborate  when  the  social  censor  gained  in  force  and 
complexity  as  civilisation  developed.  Last,  but  not  least,  should  be 
mentioned  the  brilliant  application  of  Freud's  principles  to  the  elucida- 
tion of  the  psychoses  made  by  Jung  *  and  his  pupils ;  this  work  has 
already  been  several  times  reviewed  in  the  BULLETIN.  The  perspec- 
tives opened  by  Freud's  investigations  are  thus  seen  to  be  as  vast  in 
their  extent  as  they  are  momentous  in  their  nature. 

1 1  have  indicated  some  of  Freud's  views  on  this  subject  in  an  essay  develop- 
ing his  explanation  of  the  Hamlet  mystery,  published  in  the  American  Journal 
of  Psychology,  Jan.,  1910. 

2  Psychology  of  Dementia  Prtzcox,  translated  by  Peterson  and  Brill,  1909. 
See  also  Brill,  Journal  of  Abnormal  Psychology ',  Oct.,  1908,  and  American 
Journal  of  Insanity,  July,  1909,  and  Ernest  Jones,  American  Journal  of 
Insanity,  Oct.,  1909. 


PSYCHOLOGICAL  LITERATURE. 

APPARATUS   IN   THE   BRAIN. 

Ueber  Apparate  in  dem  Him.     CONRAD  RIEGER.     (Arbeiten  aus 

der   Psychiatrischen  Klinik   zu  Wiirzburg,  5tes   H.)      Jena,  G. 

Fischer,  1909.     Pp.  197.     6  Mk. 

With  a  refreshing  courage  of  his  own  predilections  in  the  use  of 
paragraphing,  all  the  possible  varieties  of  type,  and  digressions  into 
the  field  of  psychophysical  apparatus  (a  very  useful  stop-watch  meas- 
uring 4  Tertien  '  according  to  the  duodecimal  system),  literature,  and 
the  follies  and  weak  spots  of  human  nature,  Rieger  offers  here  the 
continuation  of  his  study  4  Ueber  Widerstande  und  Bremsungen  in 
dem  Hirn '  (Arbeiten,  2,  i).  Brain  activities  are  either  legato  or 
staccato,  fusions  or  activity  in  smallest  units,  impulses  with  or  without 
change  of  direction.  According  to  Rieger,  any  interruption  causes  a 
delay  of  at  least  10  4  Tertien.'  The  unit  of  speech  (thought  spoken  or 
whispered)  is  the  sound  or  syllable.  In  a  stream  the  unit  absorbs 
about  4  Tertien  =  66<r,  the  average  staccato  push  15  T  =  2500-;  one 
second  allows  on  the  average  15  legato  units  and  4  staccato  units, 
with,  of  course,  some  differences  of  considerable  importance  in  indi- 
vidual psychology. 

Legato  submerges  analysis  and  implies  habituation.  To  get  out  a 
syllable  heard  (as  in  the  attempt  to  speak  after  what  another  reads), 
takes  about  10  T,  whether  it  be  simple  or  made  up  of  many  sounds, 
old  or  newly  invented.  Rieger  infers  from  this  that  the  reactions  in 
the  brain  exist  as  tendencies  and  dispositions  but  not  as  a  fixed  and 
finished  something.  Rieger  further  studies  the  time  it  takes  to  get 
out  a  word  spelled  out  to  one  (150  T),  or  in  spelling  words  given 
one  (50  T)  ;  to  get  ready  always  takes  a  considerable  time,  which 
denotes  peculiar  difficulties  in  compounding  or  decomposing  linguistic 
material. 

This  leads  him  over  to  those  individuals  in  whom  the  transition 
from  compounding  to  taking  apart  not  only  takes  a  certain  amount  of 
time  but  is  really  no  longer  possible.  An  idiot  who  can  copy  and 
even  transcribe  letters  and  words  reads  the  individual  letters,  but 
hardly  any  but  the  shortest  words.  He  only  writes  his  name,  but  can- 
not, in  turn,  write  the  individual  letters  on  dictation.  Another  idiot 
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cannot  read  letters  but  only  words.  These  cases  present  independent 
defects  of  the  legato  and  of  the  staccato.  A  case  of  agraphia  of 
Liepmann  hears  with  understanding,  reads  fairly  well,  but  cannot 
write  and  not  even  combine  lettering  —  he  does  not  know  how  to 
handle  space.  An  idiot  writes  his  name  Hans  Ritter,  but  cannot  write 
Ritter.  In  delirium  tremens,  there  is  a  4  compulsive  inner  legato  * 
in  the  brain-apparatus  for  spatial-material  concepts  without  correction 
by  actual  impressions;  at  the  same  time  the  speech-concept  appara- 
tus works  correctly.  Heilbronner's  case  (M.  f.  Ps.,  XVII.,  116) 
gives  all  the  details  of  a  picture  but  not  the  name  of  the  whole 
(kitchen). 

One  of  Rieger's  patients  can  read  any  letter  in  any  position, 
but  she  cannot  recognize  and  describe  the  actual  position  of  the  letter ; 
she  is  space-shy,  and  feels  very  stupid.  She  has  r.  hemiplegia  and 
slight  motor  involvement  of  the  left  side.  She  has  no  spatial  concep- 
tion, if  she  has  to  take  the  things  apart,  a  defect  which  may  play  a 
great  role  in  apraxia.  Whatever  can  be  done  without  space-concep- 
tions, does  not  reveal  the  4  apraxia.'  One  patient  may  be  able  to  take 
out  a  letter  from  an  envelope  and  put  it  in  again,  but  only  when  he 
does  not  analyze  it  and  when  he  succeeds  at  once ;  in  this  case,  inten- 
tion and  plan  are  evidently  impossible.  He  may  pick  up  bread- 
crumbs, but  not  if  told  to  do  it  in  a  special  way,  i.  e.,  if  the  4  Lenk  und 
Stellapparat '  comes  into  play,  the  Vorstellung.  Patients  with  de- 
fect in  the  space-sphere  cannot  plan  or  even  imitate  figures  with 
matches  (such  as  making  a  triangle,  or  putting  two  matches  parallel 
to  each  other) .  Direct  verbal  conceptual  vision  may  exist  as  long  as 
no  spatial  demands  are  made :  a  patient  reads  das,  and  d,  a  and  s 
singly,  but  cannot  read  the  individual  letter  within  the  word  or  com- 
pose the  word  of  three  tablets,  and  probably  cannot  place  matches 
parallel  to  each  other.  A  patient  with  delirium  tremens  spells 
mentally  better  than  in  space,  with  tablets ;  a  patient  with  disorder  in 
the  speech  apparatus  may  do  better  with  tablets  than  in  mental  spelling. 

Thus  Rieger  comes  to  make  a  very  striking  contrast  between  a 
speech-apparatus  and  a  spatial  apparatus. 

With  a  defect  in  the  speech-apparatus  the  patient  may  count  4,  5, 
6,  but  cannot  say  what  is  between  4  and  6. 

Difficulty  of  decomposing  words  naturally  determines  agraphia ; 
such  patients  may  read  well  but  write  poorly.  They  have  legato-com- 
plexes  in  their  brain  which  they  cannot  take  apart,  and,  moreover,  a 
great  difficulty  about  passing  from  one  view-point  to  another.  Rieger 
illustrates  the  flow  from  hearing  into  the  linguistic  and  the  spatial  field ; 
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further  the  passing  of  visual  stimuli  into  the  one  field  or  the  other  and 
how  in  dreams  vision  is  more  conceptual  than  spatial,  etc. 

With  the  imperfect  legato,  Rieger  contrasts  the  frequent  '  un- 
bridled legato  '  which  goes  with  inability  of  abstraction,  of  decom- 
position and  composition,  of  completion  of  fragments,  of  correcting 
errors.  At  the  same  time  the  '  Lenk  und  Stellapparat,'  i.  e.,  the  de- 
termining elements  of  the  personality,  dispose  correctly  of  mere  sounds, 
which  the  aphasic  patient  distinguishes  clearly,  or  of  things  he  handles 
and  sees.  Other  cases,  in  turn,  are  affected  in  the  spatial  direction, 
understand  what  is  said  but  cannot  place  it  in  any  attempt  to  play  hide 
and  seek.  In  the  normal  the  linguistic  and  the  spatial  apparatus  blend  ; 
in  many  brain-lesions  the  two  are  taken  apart. 

As  one  of  the  examples  —  the  whole  book  is  made  up  of  such  ex- 
amples and  very  little  text  without  definite  documentation  —  I  quote 
the  following  contrast:  You  put  half  a  dozen  pictures  of  animals 
before  two  patients.  "The  one  with  linguistic-conceptual  disorder 
never  can  find  himself  the  word  '  animals.'  As  soon  as  he  looks  at 
the  pictures,  a  word  for  one  of  them  enters  his  abnormal  speech- 
apparatus,  and  he  cannot  throw  it  off.  The  one  with  spatial-material 
(raumlich-sachlich)  disorder  may  be  able  to  say  '  these  are  animals, 
because  there  is  no  abnormal  competition  between  his  words  ;  but  he 
does  not  see  correctly  the  individual  pictures.  If,  in  turn,  I  say  to  the 
patient  with  linguistic-conceptual  (sprachlich-begrifflich)  disorder: 
put  the  animals  together,  he  may  be  normal  because  the  words  pass 
directly  into  his  spatial-material  apparatus  where  they  work  correctly. 
The  one  with  spatial-material  disorder  may  be  able  to  repeat  or  say 
this,  but  he  never  is  able  to  do  it  in  reality.  He  cannot  arrange  any- 
thing in  space.  He  has  far  too  little  spatial  legato  to  be  able  to  carry 
out  such  a  plan." 

Or  (p.  125)  "I  say  Fink  to  a  patient  with  linguistic  conceptual 
disorder  and  he  repeats  l  fangt.'  Then  I  ask  immediately  :  '  What  is  a 
Fink?'  He  says  quickly  and  with  assurance:  'A  bird.'  In  the  ling- 
uistic apparatus  he  failed  ;  and  yet  he  reacts  correctly  in  the  spatial- 
material  domain,'  etc.  The  spatial-material  apparatus  can  act  nor- 
mally without  the  linguistic-conceptual  side  ;  he  recognizes  different 
kinds  of  the  same  type  of  objects  for  their  use  and  nature  even  if  he 
has  not  the  word.  But  for  those  distinctions  and  selections  in  which  a 
distinguishing  word  would  be  essential,  he  fails  in  the  selection  (p. 


Everywhere  we  see  the  influence  of  the  *  unchecked  legato,'  the 
inability  to  take  apart  and  join  (shown  also  in  the  difficulty  of  passing 


1 32  APPARATUS  IN   THE  BRAIN. 

from  one  sense  of  a  word  to  another  and  the  difficulty  with  synonyms, 
the  influence  of  the  context  on  the  inability  to  see  mistakes). 

The  influence  on  the  writing  and  reading  and  the  errors  furnish 
further  data  of  analysis.  What  he  says  of  an  old  man  (p.  156)  with 
unchecked  brain  activity  and  evidences  of  perse  veration,  and  the  helps 
the  linguistic  fields  derive  from  the  spatial  field,  etc.,  further  of  the 
importance  of  association  complexes  (p.  176),  etc.,  belongs  to  a  most 
refreshing  description  of  common  strings  of  observation  in  aphasia  and 
in  the  normal. 

Rieger  then  turns  to  the  disorders  in  the  spatial-material  apparatus 
and  the  data  which  point  to  helps  derived  from  the  linguistic-conceptual 
side.  The  unchecked  legato  in  the  spatial-material  field  (as  shown  in 
the  fabrications  of  delirium  tremens),  and  the  efforts  to  get  anchorage 
in  the  linguistic-conceptual  field  (pp.  177-193),  and  finally  sums  up 
the  following  headings :  Spatial-material  brain-apparatus.  Linguistic- 
conceptual  brain-apparatus.  The  falsifications  and  the  helps.  Putting 
together  and  taking  apart.  Unchecked  and  weak  states  of  the  brain- 
apparatus.  Under  these  headings  he  gets  the  leading  results  in  the 
distinction  of  the  two  types  of  brain-apparatus  and  the  unchecked  con- 
dition of  one  brain-apparatus  with  compulsory  inner  legato  with  ina- 
bility to  take  things  apart,  and  in  turn  simple  weakness  of  a  brain- 
apparatus  with  deficient  legato  and  inability  to  combine  things. 

All  normal  thought  is  a  double  process:  internal  language  and 
internal  vision  and  palpation  (or  in  the  congenitally  blind  merely 
internal  palpation).  For  this  second  range  of  mental  activity,  man 
needs  his  internal  space,  without  which  he  lacks  plastic  thought  and 
plastic  critique. 

From  an  anatomical  point  of  view  the  region  around  the  posterior 
end  of  the  corpus  callosum  appears  more  closely  related  to  the  spatial 
domain,  and  that  around  the  left  insula  to  the  linguistic-conceptual 
domain. 

The  reader  may  find  himself  on  unaccustomed  paths  in  these 
sketchy  notes  from  Rieger's  book.  It  is  quite  obvious  that  great 
originality  has  delved  into  aspects  of  cerebral  happenings  rarely  ever 
considered  with  equal  patience  and  willingness  to  take  what  presents 
itself  in  the  actual  flow  of  events  and  not  in  the  form  of  a  reclassifica- 
tion  of  what  may  catch  the  observer's  attention  and  fit  into  standard 
schemes.  Any  one  who  cares  for  a  non-dogmatic  and  fresh  though 
correspondingly  bewildering  analysis  of  fascinating  and  plain  facts  of 
the  psychopathology  of  focal  brain-diseases  can  well  afford  to  turn  to 
the  book  with  its  frequently  startling  digressions,  but  remarkably  con- 
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crete  material  of  discussion.  Its  review  seemed  impossible  after  the 
first  reading.  Reading  it  again,  and  a  third  time,  makes  me  wish  that 
I  may  have  time  to  turn  to  it  again.  It  is  a  human  document  from  the 
work-shop  of  an  l  original'  in  the  best  sense  of  the  word. 

A.  M. 

MOTOR  DISORDERS. 

Untersuchungen  zur  Kenntnis  der  psychomotorischen  Bewegungs- 

storungenbei  Geisteskranken.    KARLKLEIST.     Leipzig,  Werner 

Klinkhardt,  1908.     Pp.  171.     Mk.  4.50. 

The  studies  of  Liepmann  and  Pick  and  others  on  the  disorders  of 
activity  reviewed  in  earlier  years  of  the  BULLETIN  have  received  a 
further  development  in  the  interesting  way  in  which  K.  Kleist  carries 
the  logical  conclusions  into  the  field  of  Wernicke's  motility  psychoses. 

Wernicke's  ideal  was  to  base  clinical  psychiatry  upon  objectively 
controllable  motor  and  secretory  end  results  of  nervous  activity.  He 
starts  from  the  psychic  reflex  path,  which  he  divides  into  a  psycho- 
sensory  portion  s-A  (from  primary  identification  or  sensation  to  con- 
cept), an  intrapsychic  portion  A-Z  (from  concept  to  goal-idea  or  aim- 
concept)  and  a  psychomotor  portion  Z-m  (from  aim-concept  to  the 
motor  concept  which  precedes  the  movement) .  Independent  disorders 
in  the  psychomotor  segment  of  the  path  naturally  reflect  upon  the  con- 
sciousness of  the  personality,  produce  '  motor  perplexity,'  or  explana- 
tory notions  and  supplementary  movements.  The  topic  of  the  essen- 
tially 4  psychomotor '  disorders  is  limited  to  those  movements  and 
reactions  which  are  as  such  independent  of  volition  and  reasoning,  and 
in  the  first  volume  Kleist  undertakes  the  study  of  the  defect  symptoms 
or  akineses,  which  come  from  an  inability  to  translate  conception  and 
volition  into  movement. 

As  akinesis,  we  may  find  complete  flaccidity  (at  times  appearing 
in  syncopal  attacks  with  loss  of  sensation  and  reflexes  (Wernicke) 
recalling  hysterical  and  hypochondriacal  palsies)  ;  we  jlexibilitas  cerea 
(according  to  Wernicke  the  specific  cortical  reflex  to  passive  motion  if 
unhampered  by  interference  by  volition ) .  Pseudo-flexibilitas  and  tonic 
(=  negativistic)  tension  are  incomplete  eliminations  of  the  volitional 
influence;  in  pseudoflexibilitas  the  passive  movement  paves  the  way 
for  the  corresponding  volitional  reaction  and  acts  as  a  suggestion.  In 
the  negativistic  tonic  tension,  the  passive  motion  rouses  the  feeling  of 
obstacle  and  the  thought  of  an  expected  effort  which  seems  so  great 
that  it  turns  into  resistance.  When  the  patient  is  unconscious  the 
tonic  tension  comes  purely  from  the  cortical  motor  centers,  very  much 
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as  the  simple  flexibilitas  cerea.  Some  muscles  show  a  predilection 
for  tonic  tension:  the  muscles  of  the  jaw,  the  lips,  the  nape  of  the 
neck,  and  the  closers  of  the  eyes. 

The  akineses  not  infrequently  lead  to  Mitbewegungen  (irradiation 
of  volition)  or  to  awkward  attempts  (opening  the  mouth  instead  of 
protruding  the  tongue,  inability  to  come  down  from  a  chair — see 
Wernicke's  Krankenvorstellungen) . 

The  akinesis  is  not  always  general.  The  speech-field  is  oftener 
and  more  lastingly  affected  ;  or  the  feet  may  remain  in  tip-toe  position ; 
or  a  pseudohemiplegic  localization  may  exist,  or  the  left  arm  alone  be 
involved  (hand  pressed  on  the  vertex  ;  communication  only  in  writing; 
the  left  hand  at  times  relieved  by  the  right,  p.  411).  Wernicke  con- 
sidered these  circumscribed  akineses  as  especially  suggestive  of  trans- 
cortical  interruption  between  Z-m  and  the  motor  projection  fields. 
Disorders  of  intrapsychic  mentation  or  in  the  aim  concepts  would 
produce  general,  not  circumscribed  akineses  (?).  The  undeniable 
restriction  of  motor  ideation  and  volition  itself  did  not  escape 
Wernicke,  but  he  considered  them  as  an  effect  of  lack  of  confidence 
in  the  motor  apparatus,  and  as  motor  perplexity  the  fact  that  the 
patient  can  initiate  reactions  but  is  blocked  for  reactive  responses 
(reflectory  mutism),  is  also  used  by  Wernicke  as  evidence  of  a  disorder 
beyond  the  intrapsychic  sphere.  '  A  true  disorder  of  volition  would 
affect  reactive  and  initiative  processes  alike.' 

The  hyperkinetic  phenomena  are  either  very  primitive  (the 
tensions,  the  flexibilitas  and  the  simple  parakineses  or  queer  move- 
ments), consisting  in  phenomena  of  irritation  and  of  defect;  some  of 
these  primitive  reactive  parakineses  are  cortical  short-circuits,  tike  the 
tension  or  the  flexibilitas,  especially  the  jactatoid  movements,  wallow- 
ing, twisting,  crying,  roaring,  often  occurring  with  deep  disorders  of 
consciousness  and  accompanied  by  hypochondriacal  sensations.  There 
are  evidently  close  connections  between  organic  sensations  and  motility. 
Pressure  of  the  kidney  may  produce  akinesis  of  the  hindquarters  in 
animals ;  organic  sensations  may  lead  very  directly  to  crude  move- 
ments. Perverse  attitudes  and  movements  will  depend  on  disorders 
of  the  sense  of  position  or  any  other  component  of  the  concepts  of 
motion.  Wernicke  declines  Cramer's  view  of  muscular  sense  hallu- 
cinations. Stereotypies  and  verbigeration  are  localized  morbid  stimuli. 
Motility  psychoses  generally  belong  to  the  somatopsychoses. 

The  flight  and  defense  movements  in  epilepsy  represent  an  exag- 
gerated excitability  of  the  cortical  receiving  fields  discharging  by  the 
way  of  a  cortical  reflex;  the  same  holds  for  hypermetamorphosis  (in- 
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eluding  grabbing,  echolalia,  echopraxia,  etc.)  — a  disorder  of  compul- 
sory attention,  with  short  circuit  '  akin  to  the  somato-psychic  reactive 
movements.'  The  more  complex  pseudospontaneous  reactions  are 
marked  by  the  lack  of  consideration  and  aimlessness,  the  monotony, 
tendency  to  rhythm,  to  coarse  exaggeration. 

Kleist  tries  to  harmonize  here  (p.  15)  the  aphasia  paradigma  and 
Wernicke's  doctrine  of  three  spheres  of  consciousness.  The  soma- 
topsyche,  allopsyche  and  autopsy che  are  also  the  substrata  of  sequence 
of  excitation  from  sensation  to  movement.  The  fixation  of  the  eyes, 
the  shrinking  from  loud  noise  or  bright  light,  etc.,  are  plainly  soma- 
topsychic,  considered  activity  autopsychic,  and  automatic  activity  pos- 
sibly allopsychic.  The  somatopsychic  arc  is  the  most  fundamental,  and 
it  may  influence  the  psychomotor  situation  by  overexcitability  of  the 
sensory  receiving  stations  (see  the  explanation  of  the  frights  and  the 
hypermetamorphosis)  ;  only  in  the  autopsychic  sphere  could  we  demon- 
strate an  articulation  into  sensation,  start  and  end  and  motility  concepts. 

To  lead  over  to  the  issues  of  brain-pathology,  Kleist  reviews 
briefly  Wernicke's  case  of  residual  aphasia  in  a  motility-psychosis.  He 
could  write  but  not  speak,  blow,  whistle,  inflate  the  cheeks,  spit,  sip, 
sniff  or  smoke  by  inspiration,  or  make  voluntary  movements  with  the 
tongue ;  he  dragged  the  right  foot,  leaned  to  the  right,  the  right  index 
made  incessant  rhythmic  movements.  After  five  years,  following 
several  months  of  anxiety  and  auditory  hallucinations,  the  patient  felt 
several  shocks  through  the  whole  body  and  then  suddenly  regained  the 
command  of  the  tongue.  He  soon  succeeded  in  repeating  known 
words,  and  soon  also  words  which  he  could  not  have  known,  in  a  low 
voice  with  monotony  and  slowly,  as  if  with  some  difficulty  in  the  res- 
piratory control.  Wernicke  spoke  of  a  transcortical  (but  evidently 
atypical)  motor  aphasia ;  one  might  compare  the  condition  with  a  cir- 
cumscribed apraxia.  The  type  of  lesion  and  the  presence  of  flexibili- 
tas  cerea,  negativism  and  explanatory  delusions  would  distinguish  the 
condition  from  that  in  a  coarse  lesion. 

Bonhoeffer  and  Heilbronner  referred  the  condition  to  the  motor 
area ;  Forster  and  Alter  rather  to  transcortical  processes  (and  Storch's 
stereopsyche) .  Forster  also  points  to  the  possible  disorder  of  afferent 
paths  in  the  hyperkinetic  conditions  (analogous  to  the  chorea  in  lesion 
of  the  cerebello-thalamic  path),  in  the  centripetal  path  between  the 
central  gyri  and  the  anatomical  substrata  of  the  so-called  stereopsyche. 
Alter  speaks  directly  of  stereopsychoses  (M.f.  Psych,  u.  Neur.,  Vol. 
XVI.,  1904). 

Wernicke  and  Kleist  thus  see  a  field  between  the  actual  palsies  and 
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the  voluntary  lack  of  motion  and  the  task  of  the  inquiry  is  whether  we 
really  can  define  clearly  this  field  of  dissociation  between  the  aim  con- 
cept and  the  movement  concept.  The  question  is  whether  there  is  a 
group  of  sufficiently  clean-cut  phenomena  which  would  point  to  the 
existence  of  a  mechanism  between  the  sensory-motor  integrations  of 
the  submental  types  —  illustrated  positively  by  what  the  motor  center 
can  do  when  it  is  isolated,  as  cortical  Eigenleistung  (with  the  transi- 
tion into  motor  apraxia  or  ideatory  apraxia),  or  as  shown  by  cortical 
stimulation  with  electricity,  or  on  the  negative  side  as  illustrated  in  the 
hemianaesthesic  cerebral  ataxia,  or  the  mind-palsy  type  (loss  of  initia- 
tion or  of  support  of  hand  movements  owing  to  anaesthesia),  or  the 
various  monoplegic  or  hemiplegic  complexes  (see  my  Harvey  lecture 
of  March  5,  1910)  — and  the  motor  functions  dependent  on  clearly 
mental  complexes  or  more  or  less  well  defined  volitions  (with  their 
negatives  in  the  form  of  ideatory  and  pure  motor  apraxia).  The  other 
alternative  would  be  that  the  available  submental  units  of  integration 
suffice  and  that  various  disorders  in  the  mental  balance  and  in  the 
submental  balance  give  the  end-result  which  Kleist  would  ascribe  to  a 
special  unitary  intermediate  apparatus.  Another  way  to  put  this 
problem  would  be  the  question  to  what  extent  can  we  push  our 
knowledge  of  the  cerebral  integrations  so  as  to  win  new  territory  in 
terms  of  neural  mechanisms  from  the  vague  mass  which  must  consti- 
tute the  mental  integrations.  We  can  ask  this  question  without  preju- 
dicing our  ultimate  position  with  or  apart  from  the  Wernicke-Kleist 
conceptions.  If  the  results  favor  neural  mechanisms,  we  should  follow 
out  the  perspectives  of  Wernicke-Kleist.  If  we  should  find  that  certain 
neural  mechanisms  enter  prominently,  but  owing  to  the  activity  of 
certain  psycho-biological  principles  or  agencies  such  as  the  nucleus  of 
the  motor  phenomena  of  suggestion,  the  main  impetus  of  future 
investigation  would  probably  better  choose  the  functional  and  perhaps 
psychological  rather  than  the  anatomical  perspective.  And  as  a  third 
perspective  we  might  venture  to  probe  into  the  possibility  of  finding 
chemical  or  hormonelike  units  or  toxines  as  the  simplest  clue  or  con- 
necting link  clinching  certain  reactions  —  the  favorite  hypothesis  of 
modern  pathology,  but  the  one  least  fruitful  so  far. 

Kleist  takes  up  his  personal  studies  with  the  account  of  a  boy  of 
17,  who  passed  through  a  brief  excitement  first  into  a  typical  akinetic 
state,  then  again  transitory  hyperkinetic  states  of  a  very  elementary 
kind  and  finally  recovery.  Of  slow  development,  crippled  by  a 
poliomyelitis  affecting  the  right  leg  at  3^  years,  an  apprentice  with  a 
tailor,  backward  but  industrious,  easily  irritated,  and  often  teased, 
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with  frequent  headache,  the  young  man  developed  insomnia,  then  a 
pseudo-delirious  excitement,  in  which  he  soon  showed  some  motor 
difficulties,  anxiety,  muscular  tension,  chorea-like  movements,  throw- 
ing about  of  the  trunk,  grabbing,  production  of  senseless  syllables, 
then  general  hypotonia,  and  a  variable  condition  of  mutism,  occasional 
echolalia,  peculiar  difficulty  of  motion,  fumbling,  an  occasional  clear 
moment  (24.1).  It  is  impossible  to  render  in  abstract  the  detailed 
observation.  A  principal  point  is  the  occasional  assurance  of  the 
patient  that  he  cannot  move,  that  the  limbs  are  too  weak,  that  they 
take  away  his  power,  etc.,  then  the  hyperkinetic  episodes,  and  the 
very  detailed  examinations  of  the  motor  reactions.  The  analysis  of 
the  mental  condition  is  not  quite  as  clear,  but  would  probably  have 
been  difficult  to  attain  more  fully. 

Kleist  sees  in  this  a  short  hyperkinetic  stage  followed  by  akinesis 
(first  akinetic-stuporous  and  then  essentially  akinetic).  True  to  his 
4  organic '  tendencies,  he  compares  it  directly  with  the  course  of  an 
apoplexy. 

As  a  matter  of  fact  we  usually  find  this  evolution  in  any  disorder : 
active  disturbance,  reaction  and  solution.  Kleist's  case  presents:  (i) 
An  incubation  and  prodromal  period  —  not  well  analyzed.  Merely 
insomnia  and  headache,  but  also  exposure  to  twitting  and  actual  in- 
feriority, but  industrious  attitude.  (2)  A  pseudo-delirious  hyper- 
kinetic motility  psychosis.  (3)  Mixed  stage  of  akinesis  and  attacks 
of  hyperkinesis,  and  (4)  solution  with  a  phase  of  elation. 

How  this  came  and  what  it  was  and  what  it  means  in  the  life  of 
the  patient  is  not  further  discussed.  Kleist  is  only  concerned  with  the 
mechanism. 

During  the  third  period  (end  of  March  to  May5)  aim-concept  and 
volition  were  correctly  formed,  but  failed  owing  to  a  motor  disorder. 
Hypertonic  states  prevailed  affecting  special  muscles  of  predilection: 
the  sterno-cleido-mastoid,  the  masseter,  orbicularis  oris  et  oculorum, 
the  muscles  of  the  back  and  those  resisting  forward  motion;  often  the 
muscles  of  the  neck,  less  the  extremities,  and  there  more  in  the  proxi- 
mal muscles.  The  tension  and  resistance  are  often  accompanied  by 
the  lighter  disorders,  flexibilitas  cerea  and  pseudoflexibilitas.  The  re- 
sistance may  also  yield  to  complete  relaxation  (hypotonia),  these 
different  states  may  coexist  and  afflict  different  muscle  groups  in  the 
various  parts  of  the  body.  Exacerbations  of  the  tonic  state  may  even 
pass  into  hyperkinetic  attacks,  with  very  rudimentary  motions  gradu- 
ally losing  the  character  of  expressions.  After  these  the  muscular 
tonus  is  always  much  reduced.  Or  the  hypertonia  may  set  in  directly, 
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with  pallor  of  the  skin  or  cyanosis,  or  attacks  of  perspiration,  slow,  full 
and  soft  pulse  and  wide  pupils.  Examination  causes  flushing  and 
rise  of  pulse  and  respiration.  The  tendon-reflexes  also  show  wide 
fluctuations,  but  not  quite  parallel  with  the  general  tonus. 

All  initiative  movements  are  lost  but  transitorily  (as  when  the  patient 
holds  food  and  saliva).  The  patient  at  least  swallows  as  a  rule,  later 
helps  with  the  hand,  attends  to  his  needs  and  toilet.  The  eye-move- 
ments are  freest,  mimic  movements  most  affected.  Later  the  move- 
ments on  request  lag  far  behind  those  from  spontaneous  initiative. 
Emotional  expression  is  lacking,  or  distorted  and  exaggerated  in  the 
hyperkinetic  attack.  In  reactive  movements  (on  request)  the  patient 
fails,  may  be  unable  with  the  best  intention ;  the  innervation  fails  him, 
or  it  is  slow  or  altered,  or  it  flows  into  the  muscles  of  predilection, 
into  a  real  tonic  attack.  If  the  antagonist  is  already  in  tension,  it  may 
become  even  more  tense,  without,  however,  leading  to  decided  oppo- 
sition movements.  Real  negativism  involves  volitional  opposition. 
The  inability  to  move  is  evidently  primary.  At  times  the  inability 
is  explosively  overcome  by  a  sudden  crude  effort,  at  times  with  clear 
sidetracking.  In  all  this,  the  momentary  state  of  tension,  or  the  com- 
plexity of  the  movement  called  for,  seem  to  be  without  importance,  in 
contrast  to  the  case  of  cortical  apraxia.  Kleist  also  excludes  a  re- 
lation to  transcortical  or  ideatory  apraxia.  He  sees  as  the  essential 
trait  disorders  of  innervation,  evidently  influenced  by  certain  psychic 
factors  (the  initiative  movements  better  than  those  on  request,  etc.). 

In  discussing  the  speech lessness,  Kleist  again  distinguishes  between 
mutism  and  really  psychomotor  loss.  The  latter  resembles  most  an 
insufficiency  of  effort.  He  sees  that  spontaneous  speech  is  easier  than 
speech  on  request;  it  comes  more  readily  towards  the  nurse  than 
towards  the  physician,  and  more  readily  in  indifferent  matters.  But 
some  of  the  utterances  and  efforts  show  peculiar  difficulties  and  dis- 
tortions (p.  64)  in  the  process  of  enacting  the  speech  movement,  a 
disorder  fundamentally  different  from  what  we  see  in  aphasia. 
Kleist's  result  is :  The  psychomotor  disorders  in  the  akinetic  states  are 
innervatory  disorders  partly  conditioned  by  psychic  factors. 

The  known  innervatory  disorders  (ataxia,  cortical  palsy,  cortical 
and  transcortical  apraxia  and  mind  palsy)  are  essentially  unilateral 
or  monoplegic.  What  organ  could  combine  the  bilateral  peculiarly 
selected  and  so  variously  affected  mechanisms?  Kleist  points  to  the 
cerebello-frontal  apparatus  which  is  superimposed  upon  the  proprio- 
receptive  cerebellar  system.  This  mechanism  also  has  mainly  tonic  and 
asthenic  symptoms,  involves  mainly  trunk  and  head,  is  known  to  affect 
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speech,  and  in  tumors  of  the  left  frontal  lobe  Oppenheim  has  described 
a  difficulty  of  speech  similar  to  the  psychomotor  difficulty.1  There  is 
further  the  kinship  between  chorea  and  hyperkinetic  motility  state 
which  Kleist  now  proceeds  to  describe.  Hypotonia  and  trunk-ataxia 
point  to  the  cerebellothalamic  frontal  path.  The  tonic  symptoms, 
however,  are  assigned  to  the  fronto-pontine  path.  Even  akinesis  and 
asthenia  belong  to  disorders  in  the  cerebello-frontal  system.  Espe- 
cially the  deficiency  of  mimic  movements  in  thalamic  lesion,  in  ponto- 
cerebellar  atrophy,  paralysis  agitans,  pseudobulbar  states,  and  even 
chorea  is  adduced.  It  is,  however,  obvious  that  the  symptomatology 
of  the  motility-psychoses  is  more  and  in  other  respects  less  than  the 
fronto-cerebellar  apparatus  explains. 

Turning  to  the  -psychic  condition  of  the  psychomotor  motility  dis- 
orders, Kleist  first  refuses  the  simple  motor  explanations  of  Meynert, 
Lehmann  and  Schiile,  and  Wernicke's  attempt  to  make  them  appear  as 
a  special  form  of  transcortical  apraxia  and  aphasia,  further  the  expla- 
nation from  delusions  and  hallucinations  of  the  muscular  sense  (Mey- 
nert and  Cramer),  Kraepelin's  disorder  of  volition,  Sommer's  reduction 
to  a  mental  disorder  similar  to  that  of  hypnosis,  and  R.  Vogt's  '  diffuse 
cortical  dissociation.'  He  claims  that  it  will  not  do  to  trace  one  un- 
known factor  to  other  unknown  quantities. 

Kleist's  first  point  is  that  a  *  feeling  of  great  exertion '  works  as  a 
hindrance,  or  a  sensation  of  weakness  or  fatigue  leads  to  odd  efforts  in 
some  cases ;  on  the  other  hand  an  anaesthesia  for  fatigue  might  play  a 
role  in  flexibilitas  cerea.  Peculiar  complaints  of  dizziness,  of  float- 
ing, of  the  bed  going  up  and  down,  sensation  of  lightness  of  weight  or 
change  of  size  of  the  body  or  limbs,  feeling  about  the  heart  and  inter- 
nal organs  with  explanatory  delusions  would  seem  to  play  a  decided 
r61e.  The  surprising  ability  of  one  patient  to  measure  an  attendant 
for  a  suit,  at  a  time  when  he  could  not  get  up  or  shake  hands  with  the 
physician,  is  attributed  to  its  being  a  habitual  occupation  with  him. 
Negativism  is  altogether  assigned  to  pathological  affects.  Anxiety  is 
given  great  prominence;  shame  accounts  for  some  akinesis.  Certainly 
the  difference  of  the  reaction  towards  mere  attendants  and  physicians 
and  the  differences  according  to  content  of  the  question,  the  peculiar 
reactions  at  the  very  moment  when  the  physician  wants  to  leave,  all 
show  that  it  is  not  merely  the  fluctuation  in  the  intensity  of  the  disease- 
process  that  account  for  the  changes  in  the  reactions.  Yet  the  influ- 
ence of  preoccupation,  indifference,  or  disorders  of  affect  by  them- 
selves, do  not  explain  the  picture  altogether.  Kleist  then  takes  up  the 

1  Arch.f.  Psych.,  XXL,  1890,  cases  I.,  IV.,  and  VII. 
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organic  sensations  and  the  attention  is  at  once  turned  into  the  issue 
of  localization :  the  frontal  lobe  has  centers  for  the  somotapsyche,  the 
anus,  the  pupils,  the  heart  (  ?),  respiration  (?),  the  regulation  of  tem- 
perature, etc.  —  and  a  disorder  which  affects  the  cerebello-frontal 
mechanism  also  involves  these  structures  so  important  for  the  attention, 
the  sensation  of  fatigue,  the  emotional  responsiveness  and  the  feeling 
of  affective  responses,  etc.  A  disorder  of  the  elaboration  of  the  or- 
ganic sensations,  of  the  feelings  of  strain  and  fatigue  and  the  disorder 
of  feelings,  affects  and  attention  contributes  to  the  psychomotor 
symptoms. 

Kleist  sums  up  his  theory  as  follows :  The  disease-process  does 
not  attack  the  cerebello-frontal  system  exclusively,  but  also  (and 
perhaps  chiefly)  transcortical  connections  between  it  and  the  other 
brain  systems:  (i)  between  it  and  the  motor  area  proper,  or  (2) 
between  the  whole  frontal-motor  area  and  the  rest  of  the  brain.  He 
prefers  the  latter  alternative,  and  describes  the  lighter  interruptions 
and  their  probable  effects  (akinesis  with  flexibilitas)  and  the  severer 
forms  (psychomotor  apraxia  and  aphasia).  Cataleptic  disorders  are 
also  recorded  with  lesions  of  the  posterior  fields  of  the  hemisphere ; 
but  in  these  cases  frontal  affections  were  not  excluded. 

A  further  volume  to  be  reviewed  later  treats  of  the  even  more  com- 
plex and  perplexing  hyperkinetic  phases  of  the  motility-psychoses. 
One  cannot  help  but  admire  the  consistency  in  the  mustering  of  facts 
and  theories  towards  the  one  end,  that  of  an  anatomical  demonstration 
of  the  mechanism.  The  great  gap  in  the  whole  argument  is  the 
absence  of  anatomical  demonstration  of  lesions,  and  the  highly  hy- 
pothetical nature  of  the  assumptions  where  the  mental  symptoms 
are  approached.  As  a  chapter  in  the  exploration  of  the  psycho- 
motor  field  the  work  is  capital ;  as  a  chapter  in  the  dynamic  inter- 
pretation of  the  motility  psychoses  and  their  essential  principle,  it  has 
next  to  nothing  to  offer. 

The  fact  that  an  anatomical  substratum  for  some  of  the  symptoms 
can  be  pointed  out,  does  not  speak  against  the  likelihood  that  the 
interpretation  will  be  chiefly  from  the  point  of  view  of  collision  of 
function  to  be  expressed  in  non-anatomical  and  probably  psycholog- 
ical terms.  For  any  psycho-biological  consideration  of  the  motor  func- 
tions Kleist's  work  must,  however,  command  the  attention  of  any 
investigator. 

A.  M. 
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PSYCHOPATHOLOGY. 

Traite  International  de  Psychologic  Pathologique.     Directeur :  DR. 

A.  MARIE.     Comite"  de  redaction  :  Bechterew,  Clouston,  Grasset, 

Lugaro,    Magnan,    Pilcz,    Raymond,    Ziehen.     Tome    premier: 

Psychopathologie   generale.     Paris,    Alcan,     1910.      Pp.    viii  -f 

1028.     Fr.  25. 

Marie  aims  to  present  to  us  an  international  inventory  of  the  data 
of  psychopathology  accumulated  in  the  more  than  100  years  since  the 
great  revolution  of  the  Tuckes,  Pinel,  Dacquin  and  Chiaruggi.  This 
would  be  a  daring  enterprise.  The  first  one  of  the  three  volumes 
shows  that  we  must  not  expect  more  than  a  series  of  monographs 
written  in  conformity  to  a  general  plan,  as  far  as  psychiatry  will  per- 
mit of  such  treatment  to-day. 

Grasset  opens  the  work  with  a  clean-cut  discussion  of  the  relations 
of  psychiatry  and  neurology  (the  unity  of  human  neurobiology,  its 
general  methods  and  the  importance  of  their  social  applications)  ;  he 
insists  on  some  of  his  well  known  schematic  distinctions,  such  as  the 
difference  between  psychic  (including  the  subconscious)  and  mental 
(concerning  the  ;  psychisme  supdrieur '),  and  emphasizes  the  physio- 
pathology  of  the  nervous  system  or  neurobiology  as  the  common  ground 
of  psychiatry  and  neurology,  with  a  clearly  functional  starting-point. 

Del  Greco's  critical  sketch  of  the  history  of  '  mental  medicine  '  is 
really  an  essay  of  broadly  philosophical  pretensions  covering  the 
problem  from  an  analytical  rather  than  historical  standpoint,  first  the 
evolution  of  science  as  a  principle  (with  an  account  of  the  relative 
merits  of  Cesalpino  and  Harvey  in  the  discovery  of  the  circulation  of 
the  blood)  and  discussion  of  Comte's  law,  and  then  brief  sketches  of 
the  evolution  of  medical  thought  and  work,  mostly  grouped  so  as  to 
converge  towards  an  epistemology  of  medicine  as  a  science  and  its 
possible  philosophical  problems.  It  does  not  give  as  clear  a  sizing  up 
of  the  various  movements  in  psychiatry ;  and  over  its  breadth  and 
digressions,  it  fails  to  bring  out  the  main  interests  of  to-day:  the  con- 
flicts about  the  ways  in  which  psychological  data  are  supposed  to  be 
used  in  psychopathology,  as  merely  descriptive  material  or  in  part  as 
dynamic  factors.  The  article  refers  extensively  to  other  studies  of 
Del  Greco;  but  the  pertinent  discussions  in  previous  years  of  this 
BULLETIN  have  not  reached  his  attention  and  their  direct  specific 
issues  are  but  vaguely  touched  by  the  encyclopaedic  discussion  of  this 
article.  His  perspectives  are  historical  and  contemplative,  not  his- 
torical and  pointing  out  the  direction  of  special  moving  interests. 
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From  this  article,  the  book  jumps  directly  into  an  essay  on  psy- 
chiatric anthropology  by  A.  Marie,  190  pages  of  studies  of  stigmata 
found  in  the  somatic  examination,  with  an  extensive  but  incomplete 
bibliography,  followed  by  a  study  of  the  fissures  and  convolutions  of 
the  brain  of  the  insane  by  Mingazzini  (pp.  283-296),  and  one  on  the 
chemistry  of  the  cerebral  substance  by  A.  Marie  (pp.  297-314)  — 
ignoring  Koch's  work  on  the  brain  in  Dementia  prascox.  All  these 
219  pages  mean  very  little;  they  are  raw  material.  Anyone  who  has 
followed  the  studies  on  the  series  of  measurements  of  palates  by  Chan- 
ning  and  their  interpretation  under  the  guidance  of  Boas  must  regret 
that  Marie  does  not  seem  to  know  of  the  net  result  in  this  well-plowed 
field ;  and  how  much  less  can  we  judge  of  the  relevancy  of  the  other 
curiosa. 

The  next  chapter  delves  into  the  effects  of  the  skin,  the  congenital 
and  acquired  anomalies  of  the  respiratory  and  digestive  functions,  the 
kidney  and  autotoxic  retentions,  the  circulation  and  blood  and  the 
various  glands  (pp.  315-429)  and  to  this  is  strung  Levaditi's  brief 
article  on  the  syphilitic  etiology  of  brain-disease. 

The  eighth  chapter  deals  with  pathological  anatomy,  by  no  less 
than  six  contributors  (pp.  459-708). 

Then  we  are  abruptly  carried  into  the  evolution  of  the  human  mind 
during  puberty,  by  Marro,  an  interesting  summary  and  extension  of 
the  author's  larger  work,  inevitably  leading  us  on  very  special  ground 
and  discussions  of  disease-forms  and  treatment  which  the  reader  is  not 
prepared  to  discuss  from  the  antecedents  of  the  book.  It  might  well 
be  placed  at  the  end  of  the  second  volume.  This  chapter  is  a  mono- 
graph on  the  psychoses  of  puberty  without  any  contact  with  the  issues 
of  to-day's  discussions  of  Dementia  praecox.  It  gives  one  a  feeling 
that  this  word  is  large  after  all  and  the  ways  to  see  and  not  to  see 
things  many.  As  a  picture  of  Marro's  standpoint  it  is,  however, 
excellent. 

The  rest  of  the  volume  (pp.  815-1013)  covers  the  clinical  exami- 
nation (41  pages,  by  Clouston),  an  essay  on  'objective  psychological 
examination '  by  Bechterew,  the  medico-pedagogical  examination  by 
Ferrari,  and  the  medico-legal  examination  by  Carrara. 

Clouston's  part  is  frankly  disappointing.  In  these  days  of  demand 
for  methods  of  precision  and  precision  of  methods,  the  comfortable 
rambling  comments  on  what  an  experienced  practitioner  may  do  and 
think  on  the  admission  of  a  patient,  the  excursions  on  the  taking  of 
pulse  and  temperature  (p.  830),  the  cleansing  bath  and  the  advice  to 
the  nurses  (p.  854)  obviously  cannot  make  up  for  the  total  lack  of 
any  definite  helps  for  a  systematic  study  and  record. 
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Bechterew  studies  the  neuro-psychic  functions.  Despairing  of  the 
applicability  of  the  introspective  record  of  patients,  Bechterew  studies 
the  attitudes  and  activities  4  irrespective  of  the  subjective  content '  as 
4  objective  psychology/ 

He  studies  and  records,  for  instance,  the  neuro-psychic  tonus  of 
the  patient  with  the  photograph  of  mimic  expression,  the  sphymograph, 
pneumograph  and  plethysmograph.  u  The  negative  tonus  has  a  small 
rapid  pulse  '  very  depressible  in  hypotension,'  and  superficial  respira- 
tion with  prolonged  expiration ;  the  positive  tonus,  a  full  and  slower 
pulse  and  deeper  respiration  with  shorter  expiration."  The  modifi- 
ability  of  these  curves  has  been  tested  with  electric  stimuli  and  mag- 
nesium flashes,  while  a  kinematogram  records  the  mimic  and  a  record 
the  answers  to  questions.  The  next  problem  is  the  study  of  percep- 
tion and  reaction  times,  Ranschburg's  methods,  etc.  He  studies  hal- 
lucinations with  a  questionnaire  and  a  study  of  mimic ;  for  the  illusions, 
he  uses  the  common  experiments  for  suggestibility.  He  then  passes 
to  questions  on  memory,  rememoration,  identification,  chronometry 
of  association,  judgment,  and  attention  and  Merkfahigkeit ;  then  to 
the  motor  reaction,  phonation,  speech  and  writing  and  drawing;  next 
the  personal  or  voluntary  reactions,  etc.,  gradually  giving  more  space 
to  the  common-sense  questionnaires.  Taking  it  all  in  all  Bechterew's 
chapter  does  in  part  what  Clouston  fails  to  give,  and  in  part  it  gives 
suggestions  but  only  imperfect  descriptions  for  the  arrangement  of 
experiments  of  accuracy.  The  student  would,  however,  still  be  help- 
less and  floundering.  Ferrari's  examination  of  backward  children  at 
last  brings  a  systematic  account,  but  of  course  only  for  this  limited 
type  of  cases.  Carrara's  chapter  goes  far  beyond  its  sphere,  into  an 
excellent  general  discussion  of  criminality  and  insanity. 

Taken  altogether  the  book  presents  a  series  of  essays  of  unequal 
value  and  poorly  put  together.  The  editorial  work  is  complementary 
rather  than  supplementary.  As  may  be  expected  in  the  international 
assemblage  of  names  some  of  the  names  appear  strangely  altered. 
Thus  T.  S.  Clouston  enters  as  J.  L.  Clouston,  and  the  noted  German 
Binswanger  emerges  from  the  Italian  original  as  Binssvauger.  One 
might  well  exclaim  with  the  surprised  son  before  a  picture  palmed  off 
on  him  as  his  father's  :  Mein  seliger  Vater,  wie  hast  Du  Dich  verandert ! 
Notwithstanding  a  11  the  criticism,  it  is  hoped  that  a  second  edition  may 
give  an  opportunity  to  put  the  many  good  features  into  better  perspective. 

The  second  volume,  dealing  more  definitely  with  psychopathology, 
and  the  third  volume,  dealing  with  the  treatment  and  the  practical  and 
administrative  problems,  are  expected  to  come  out  in  the  course  of  this 
year.  A.  M. 
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FARADIC   STIMULATION. 

A  Note  upon  the  Faradic  Stimulation  of  the  Postcentral  Gyrus  in 

Conscious  Patients.    HARVEY  GUSHING.     Brain,  1909,  XXXII., 

44-53- 

Stimulation  of  sensory  zones  of  the  brain  in  unanaesthetized  indi- 
viduals are  naturally  rare.  Gushing  had  recorded  the  stimulation  of 
the  temporal  lobe  giving  the  patient  certain  definite  auditory  impres- 
sions which  he  clearly  distinguished  from  the  buzz  of  the  vibrator.  He 
now  reports  two  cases  of  stimulation  of  the  posterior  central  gyri. 

The  first  case  had  convulsions  beginning  in  the  right  hand  and 
face  and  preceded  by  a  funny  feeling  (a  gone  sensation)  in  the  arm, 
incipient  choked  disk,  slight  disturbance  of  pain  and  temperature 
sense  over  the  postaxial  surface  of  hand  and  forearm.  The  central 
area  was  exposed.  Faradic  stimulation  of  the  motor  area  gave 
opposing  movement  of  thumb  and  fingers,  from  points  opposite  to  the 
unmistakable  genii ;  somewhat  higher  up  extension  of  the  index  finger, 
then  flexion  of  the  finger,  of  the  wrist,  of  the  elbow ;  below  the  genu 
contraction  of  side  of  face,  then  of  palate  and  fauces  with  choking 
sensation,  and  further  below  the  tongue  and  a  subjective  feeling  of 
drawing  of  the  jaw.  All  these  stimulations  gave  the  feeling  of 
muscular  contraction  alone,  just  as  in  peripheral  electric  stimulation. 

Stimulation  of  a  limited  area  of  the  postcentral  gyrus  gave  the 
feeling  the  patient  had  before  the  fits,  and  lower  down  a  vague  feeling 
of  warmth  in  the  arm  but  no  sensation  in  the  face,  and  absolutely  no  sen- 
sation from  stimulation  of  any  area  in  front  or  behind  the  central  gyri. 

A  deep  incision  into  the  postcentral  gyrus  was  not  accompanied  by 
any  sensation ;  but  it  led  to  slight  numbness  of  the  ulnar  side  of  the 
hand,  and  loss  of  postural  sense  of  the  little  finger  and  some  hyperto- 
nicity  in  the  arm  and  hand  and  slight  incoordination,  especially  on 
closure  of  the  eyes.  No  stocking  or  glove  type  of  anaesthesia. 

In  a  second  case  also  with  Jackonian  fits,  beginning  with  a  sting- 
ing sensation  *  like  an  electric  shock '  running  down  between  the  little 
and  ring  fingers,  followed  by  their  extension  and  abduction,  and  then 
a  drawing  of  the  arm,  electric  stimulation  of  the  middle  of  the  pos- 
terior central  gyrus  gave  a  sensation  in  the  right  index  4  as  though  some 
one  had  stroked  or  touched  the  finger';  further  down  the  same  feeling 
occurred  on  the  back  of  the  hand.  Stimulation  of  the  corresponding 
motor  area  flexed  the  thumb,  without  any  cutaneous  or  central  sensa- 
tion. No  other  regions  responded  with  sensations.  From  Horsley's 
vocal-cord  center  a  fit  was  called  forth  and  the  examination  was  broken 
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off.     An  irremovable  lesion  of  the  postcentral  gyrus  was  found  higher 
up. 

Only  the  second  case  reacted  with  sensations  different  from  those 
of  the  aura. 

A.  M. 

HYSTERIA. 

La  definition  de  I'hysterie.     ED.  CLAPAREDE.     Archives  de  Psy- 
chologic, VII.,  167-193. 

There  is  much  confusion  between  the  empirical  definition  and  the 
theory  of  the  nature  of  hysteria. 

Neither  suggestion  nor  auto-suggestion  constitute  sufficient  expla- 
nation of  hysteria.  In  regard  to  the  former  we  have  a  choice  of  three 
hypotheses,  (i)  The  exaggerated  suggestibility  is  dependent  on  the 
constitutional  cerebro-mental  trouble.  (2)  The  hypersuggestibility 
comes  from  the  lessening  of  the  personality,  the  non-assimilation  by 
the  ego  of  certain  complexes.  (3)  The  hypersuggestibility  is  an  ac- 
celerated or  exaggerated  reaction.  Merely  an  enumeration  of  these 
hypotheses  will  suffice  to  show  that  we  say  nothing  when  we  say  that 
hysteria  is  a  case  of  hypersuggestibility,  for  we  have  the  same  problem 
to  work  over  again.  The  same  statement  may  be  as  truly  said  of 
auto-suggestion. 

The  interrelations  of  the  troubles  which  constitute   the  hysterical 
character  may  be  shown  by  the  following  scheme : 

Primitive  Troubles  :  Constitutional  or  acquired  state  characterized  by  a  ten- 
dency to  exaggeration  of  reaction  of  defense. 

Exaggerated  reactions. 
Secondary  Troubles :  Inhibitive.  Positive. 

Trembling,  anaesthesia,        Vomiting,   convulsive 
paralysis,  amnesia,  etc.        cries,    cutaneous    trou- 
bles, etc. 

Tertiary  Troubles :  Breaking  of  the  personality  to  the  profit  of  the  sub- 
conscious. 

Quaternary  Troubles :  Augmentation  of  suggestibility. 
Quinary  Troubles  :  Suggested  troubles. 

This  scheme  shows  the  extreme  complication  of  hysterical  mani- 
festations and  the  impossibility  of  attempting  to  define  hysteria  before 
we  know  its  nature. 

M.  L.  BILLINGS. 

UNIVERSITY  OF  MICHIGAN. 
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NOTES  AND  NEWS. 

THE  second  annual  meeting  of  the  Minnesota  Psychological  Confer- 
ence was  held  at  the  University  of  Minnesota  on  April  i .  At  the  morn- 
ing session  several  papers  on  retardation  were  presented,  and  a  move- 
ment was  started  to  secure  uniform  statistics  on  retardation  throughout 
the  state.  The  afternoon  session  included  papers  and  discussion  on 
the  elementary  course  in  psychology  and  a  number  of  pedagogical 
topics. 

THE  Conference  of  Teachers  of  Psychology  in  Iowa  met  at  Iowa 
City  with  the  Western  Philosophical  Association  in  March,  and  a 
formal  organization  of  the  Conference  was  perfected.  The  governing 
body  consists  of  Dean  Carl  E.  Seashore  of  the  State  University  of 
Iowa,  President  and  Chairman,  Professor  Florence  Richardson,  Secre- 
tary and  Treasurer,  and  Professor  J.  D.  Stoopes  of  Grinnell  College, 
who  with  the  other  two  officers  makes  up  the  Executive  Committee. 

PROFESSOR  J.  H.  TUFTS,  of  the  University  of  Chicago,  delivered 
a  course  of  lectures  on  Modern  Problems  of  Metaphysics  and  the 
Theory  of  Knowledge  before  the  department  of  philosophy  and  psy- 
chology at  the  Johns  Hopkins  University,  March  9  to  19. 

PROFESSOR  HUGO  MUNSTERBERG,  of  Harvard  University,  has 
been  appointed  exchange  professor  to  lecture  at  Berlin  during  1910-1 1 . 

THE  department  of  psychology  at  the  University  of  Minnesota 
has  organized  a  free  clinic  for  the  study  of  mental  development.  Dr. 
H.  H.  Woodrow  will  have  charge  of  the  work,  and  Dr.  J.  P.  Sedg- 
wick,  of  the  college  of  medicine,  will  superintend  the  physical  diag- 
nosis of  the  children  studied. 

J.  A.  BERGSTROM,  professor  of  pedagogy  at  Stanford  University, 
and  until  recently  professor  of  pedagogy  and  director  of  the  psycho- 
logical laboratory  at  Indiana  University,  died  on  February  28. 

PROFESSOR  JAMES  R.  ANGELL,  of  the  University  of  Chicago,  has 
gone  abroad,  to  remain  till  September. 
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PROFESSOR  ERNST  MEUMANN,  of  the  University  of  Halle,  has 
been  called  to  the  chair  at  Leipzig  vacant  through  the  death  of  Max 
Heinze. 

DR.  E.  H.  CAMERON,  instructor  in  psychology  in  Yale  University, 
has  been  advanced  to  the  grade  of  assistant  professor. 

DR.  F.  S.  BREED,  at  present  engaged  in  work  in  comparative 
psychology  at  Harvard  University,  has  been  appointed  instructor  in 
psychology  in  Yale  University. 

H.  FOSTER  ADAMS,  A.B.,  Fellow  in  the  University  of  Chicago, 
has  been  appointed  to  an  instructorship  in  psychology  in  the  Univer- 
sity of  Kansas. 

THE  present  number  of  the  BULLETIN,  dealing  especially  with 
psychopathology,  has  been  prepared  under  the  editorial  care  of  Dr. 
Adolf  Meyer. 

THE  following  are  taken  from  the  press : 

PROFESSOR  VIVIAN  A.  C.  HENMON,  of  the  University  of  Colo- 
rado, has  been  elected  associate  professor  of  educational  psychology  in 
the  University  of  Wisconsin. 

DR.  ROBERT  M.  OGDEN  has  been  promoted  to  a  professorship  of 
philosophy  and  psychology  in  the  University  of  Tennessee. 


EDITORIAL  ANNOUNCEMENT.  —  Professor  Arthur  H.  Pierce,  of 
Smith  College,  has  been  chosen  to  the  editorial  staff  of  these  publica- 
tions. Professor  Pierce  will  assume  editorial  charge  of  the  PSYCHO- 
LOGICAL BULLETIN  in  September. 

Until  September  i,  MSS.,  books  for  review,  and  correspondence 
relating  to  the  BULLETIN  and  INDEX  should  be  addressed  to  Professor 
H.  C.  Warren,  Princeton,  N.  J. 

MSS.  and  correspondence  relating  to  the  MONOGRAPHS  (as  well 
as  the  REVIEW)  should  be  addressed  to  Professor  J.  B.  Watson, 
Johns  Hopkins  University,  Baltimore,  Md.,  during  Professor  Angell's 
absence  abroad. 

With  the  September  issue,  the  BULLETIN  will  begin  the  publica- 
tion of  a  series  of  systematic  reports  of  recent  contributions  to  general 
psychology.  The  field  will  be  divided  into  a  number  of  topics,  several 
of  which  will  be  reviewed  in  a  single  issue.  The  4  special  numbers  ' 
of  the  BULLETIN,  devoted  to  other  branches  of  psychology,  will  alter- 
nate with  the  numbers  containing  these  reports. 
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LEARNING   TO   TELEGRAPH. 

BY  PROFESSOR  EDGAR  JAMES  SWIFT, 
Washington  University,  St.  Louis. 

The  periods  of  arrest  of  progress  in  learning,  so-called  plateaus, 
have  come  to  be  regarded  as  one  of  the  important  factors  in  the  learn- 
ing process.  This  investigation  was  undertaken  for  the  purpose  of 
reexamining  the  mental  state  during  these  delays  in  the  hope  of  gaining 
further  information  regarding  their  cause.  The  machine  used  was  a 
practice  model  of  the  Morse  instrument.  James'  Talks  to  Teachers 
furnished  the  material,  and  consecutive  passages  were  written  in  the 
Morse  alphabet.  The  number  of  errors  made  each  day  was  noted. 
Four  hours,  on  four  succeeding  days,  were  given  to  the  preliminary 
study  of  the  alphabet,  with  which  the  subject,  the  writer,  was  wholly 
unfamiliar.  This  was  followed  by  the  investigation,  which  consisted  of 
one  half  hour  of  daily  practice  and  a  five-minute  test  of  skill.  The 
investigation  occupied  thirty-nine  days.  The  practice  and  tests  were 
omitted  on  Sundays. 

The  curve,  which  follows,  has  the  same  general  form  as  has  been 
found  in  earlier  investigations.  Advance  alternates  irregularly  with 
arrest  of  progress.  The  periods  of  delay  vary  from  a  single  day  to  a 
week  or  more.  What,  then,  is  the  cause  of  these  plateaus  in  the  learn- 
ing curve  ? 

A  recent  writer1  makes  a  distinction  between  what  he  calls 
'  breathing  places  '  and  plateaus,  the  latter  of  which,  he  says,  belong 
to  definite  levels  of  advancement,  but  as  one  of  his  subjects  experienced 
a  plateau  at  the  end  of  ten  days  and  another  after  twenty  days  of  practice, 
the  distinction  does  not  seem  vital.  The  present  writer  has  been  unable 
to  observe  any  difference,  except  that  short  arrests  of  a  day  or  two  are 
more  likely  to  be  caused,  in  part,  by  physical  condition,  and  that  the 

1  Book,  University  of  Montana  Bulletin,  No.  53. 
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delays  increase  in  length  as  one  approaches  the  limit  of  his  power.  In 
the  present  inquiry  into  the  meaning  of  plateaus  the  writer  accordingly 
will  disregard  this  distinction. 

Book  is  of  the  opinion  that  plateaus  "  represent  either  a  failure  in 
attention  and  effort  .  .  .  or  a  period  during  which  attention  and  effort 
are  wrongly  applied,  where  mistakes  are  multiplied  and  where  sub- 
sequently the  evil  effects  of  practice  in  error  are  being  slowly  overcome 
and  right  habits  of  attention  and  execution  regained."1  The  writer 
has  elsewhere  maintained  that  these  retardations  are  due  to  the  fact 
that  time  is  required  for  the  automatization  of  associations  and  the 
present  investigation  affords  additional  evidence  in  support  of  this 
opinion.  Throughout  the  work,  the  attention  was  clearly  as  alert  dur- 

1  Op.  cit.t  p.  157. 
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ing  periods  of  arrest  as  when  advancing,  and  the  effort  was  more  in- 
tense. Indeed,  the  relief  during  the  first  part  of  the  forward  move- 
ment was  quite  evident.  It  seemed  as  though  the  strain  were  removed. 
That  attention  and  effort  are  wrongly  applied,  that  mistakes  are  made 
and  the  evil  effects  of  practice  in  error  are  slowly  overcome  during  the 
delays,  is  unquestionable,  but  all  of  these  hindrances  would  naturally 
accompany  the  confusion  resulting  from  loose,  unautomatized  associa- 
tions, whether  muscular  or  more  strictly  mental.  In  the  writer's 
opinion  these  associations  must  become  automatic  before  further  prog- 
ress is  possible.  At  times  Book  himself  seems  to  hold  this  view,  as 
when  he  says  that  "  it  takes  some  time  for  the  new  way  of  writing  to 
become  sufficiently  automatic  to  allow  part  of  the  attention  to  forge 
ahead  in  quest  of  more  economical  methods."1  It  should  be  remem- 
bered, however,  in  this  connection  that  the  writer's  earlier  investiga- 
tions2 have  shown  that  economical  methods  are  adopted  unconsciously, 
an  observation  which  Book3  has  verified.  This  unconscious  adoption 
of  successful  ways  of  doing  things  shows  that  the  attention  has  no 
direct  concern  with  the  selection  of  the  method  to  be  followed.  The 
mind  is  attentive  to  success  in  the-thing-to-be-done.  Short  cuts  then 
reveal  themselves  and  are  entered  upon  without  conscious  selection. 
This  also  supports  the  theory  that,  during  periods  of  arrest  in  progress, 
the  mind  works  over  the  accumulated  material. 

Book's  chief  reason,  aside  from  introspective  analysis,  for  regard- 
ing lapse  of  attention  and  effort  as  the  cause  of  plateaus  is  the  les- 
sened pulse  rate  which  he  found  during  these  delays.  Admitting  that 
the  slower  pulse,  when  this  condition  exists  during  arrest,  which  was 
not  uniformly  true  of  Book's  subjects,  is  caused  by  lapse  of  attention 
and  effort,  there  remains  a  more  fundamental  question.  What  pro- 
duces the  lapse  of  attention?  When  investigators  keenly  interested 
in  making  as  rapid  progress  as  possible  experience  periodic  delays  — 
and  Book  encountered  one  of  thirty-three  days  —  this  fact  alone  gives 
reason  for  thinking  that  the  problem  of  retardation  is  not  solved  by 
merely  postulating  a  lapse  in  attention.  Before  discussing  the  cause 
of  lapse  of  attention  during  the  retardation  periods  a  preliminary 
question  is  important.  Is  there  any  reason  for  loss  of  interest  and 
lapse  of  attention  at  the  moment  when  plateaus  begin  ?  According  to 
Book  it  is  u  any  thing  that  retards  success  temporarily,  that  dampens 
a  learner's  ardor  or  interest  and  enthusiasm,  and  so  takes  away  some 

1  Op.  cit.,  p.  155. 

2  American  Journal  of  Psychology,  Vol.  XIV.,  p.  201.    Popular  Science 
Monthly,  Vol.  LXXIL,  p.  259. 

*Op.  cit.t  p.  92. 
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of  the  spontaneous  or  voluntary  incentives  to  effort,"  that  "brings 
about  a  temporary  lapse  in  attention  and  effort,  which  by  the  law  of 
habit  is  prolonged  until  broken  up  by  some  special  incentives  to 
effort."  ]  But  one  of  the  peculiarities  of  these  plateaus  is  that  they 
often  begin  when  the  learner  is  animated  with  the  enthusiasm  of  suc- 
cess. He  has  made  good  progress  during  th6  preceding  days ;  the 
work  has  seemed  easy  and  pleasant,  favorable  conditions,  so  far  as  the 
state  of  the  mind  is  concerned,  for  continued  advance.  Yet,  not- 
withstanding this,  the  learner  suddenly  finds  that  the  most  severe 
effort  gives  no  results  which  can  be  measured.  He  has  reached  his 
limit  for  the  time,  and  strain  as  he  may  he  cannot  advance.  The 
delay  may  be  short  or  prolonged,  but  one  day,  often  unexpectedly,  he 
finds  his  efficiency  markedly  increased,  and  thus  the  attention,  if  it 
has  lapsed,  becomes  again  active  for  the  work.  No  unusual  effort  is 
exerted,  but  he  continues  to  advance  instead  of  falling  back  to  his 
former  level,  and  the  new  standard  is  maintained  as  easily  as  was  the 
old  a  short  time  before.  On  certain  days  progress  may  be  retarded, 
but  in  such  cases  the  cause  is  likely  to  be  found  in  the  physical  indis- 
position of  the  subject.  Naturally,  these  sudden  changes  in  the  rate 
of  progress  are  not  usually  observed  in  those  who,  because  of  special 
fitness  for  the  work,  advance  continuously. 

The  cause  of  the  lapse  of  attention  seems  therefore  to  lie  in  the 
confusion  produced  in  the  mind  by  the  accumulation  of  loosely  articu- 
lated facts  or  movements.  The  learner,  finding  strenuous  effort  no 
longer  productive  of  visible  results,  may,  of  course,  allow  his  attention 
to  lapse,  and  the  slower  pulse,  when  it  occurs,  is  the  organic  expres- 
sion of  this  mental  condition.  Instead  then  of  a  decreased  pulse  rate 
indicating  that  lapse  of  attention  and  effort  is  the  cause  of  plateaus, 
the  time  required  for  the  automatization  of  associations  produces,  in 
certain  cases,  a  lapse  of  attention  and  effort,  with  the  physical  con- 
comitant of  a  reduced  pulse.  Book  himself  can  hardly  regard  plateaus 
as  always  indicative  of  diminished  effort,  since  he  says  of  one  of  his 
subjects  that  "  it  was  clear  that  he  was  trying  harder  for  the  period  of 
slow  improvement  than  for  the  period  immediately  preceding  and  fol- 
lowing this  stage,  both  of  which  showed  more  rapid  gains."2  The 
same  observation  has  been  made  by  the  writer  in  all  of  his  investiga- 
tions of  the  learning  process.  The  effort  may  be  more  intense  during 
periods  of  slow  progress  or  arrest  but  it  does  not  produce  equivalent 
results.  Arrest,  however,  does  not  occur  in  all  cases.  Peculiar  apti- 
tude for  a  certain  occupation  may  enable  one  to  make  continuous 

1  Op.  tit.,  p.  155. 

2  Op.  cit.,  p.  22. 
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advance.  But  this  is  not  common,  as  the  numerous  experiments  in 
learning  have  shown. 

The  inadequacy  of  the  introspective  method  for  solving  questions 
of  genetic  psychology,  as  shown  by  Lewis1  and  others,  might  well 
make  one  hesitate  to  be  insistent  upon  this  matter  were  introspection 
the  only  basis  of  argument ;  but  there  are  other  data  not  purely  intro- 
spective in  source. 

At  the  end  of  a  period  of  arrest,  skill  in  the  work  is  always  mark- 
edly greater  than  before  the  plateau  occurred.  If,  therefore,  lapse  of 
attention  is  the  cause  of  plateaus  and  if,  during  the  retardation,  there 
is  "no  further  development  of  the  elemental  habits  preparatory  for 
use  as  elements  in  the  higher-order  habits,"  2  then,  clearly,  the  learner 
must  have  been  on  the  point  of  evincing  increased  skill  when  fatigue, 
ennui,  or  something  else  supervenes  to  cause  the  lapse  of  attention. 
Consequently  it  remains  for  advocates  of  the  lapse  of  attention 
theory  to  explain  this  coincidence.  Book,  although  his  curves 
show  an  almost  constant  correlation  of  these  two  phenomena  — 
periods  of  arrest  and  ensuing  increases  in  skill  —  nevertheless  refuses 
to  recognize  any  causal  relation  between  them.  Why  should  the  atten- 
tion always  select  the  moment  for  lapsing  when  the  subject  is  on  the 
point  of  making  decided  improvement  ?  The  view  that  the  learner  has 
reached  his  highest  degree  of  efficiency  with  the  material  which  the 
mind  has  already  assimilated,  and  that  further  progress  requires  time 
for  the  automatization  of  new  associations,  of  information  if  the  sub- 
ject of  study  be  strictly  mental,  and  of  nervous  discharges  if  it  be 
partly  physical,  affords  a  reasonable  explanation  of  the  arrest,  and 
lapse  of  attention,  as  already  pointed  out,  might  then  ensue  because 
of  the  discouragement  produced  by  the  delay. 

Or,  again,  if  it  be  denied  that  the  attention  selects  the  moment  for 
lapsing  when  the  subject  is  on  the  point  of  advancing,  the  improve- 
ment at  the  end  of  the  retardation  remains  to  be  accounted  for.  Why 
should  attention  upon  suddenly  returning  to  its  duty  impart  a  skill 
greater  than  it  gave  during  its  former  period  of  full  activity  before  the 
arrest  began?  Evidently  some  sort  of  mental  reconstruction  has  been 
going  on  during  the  interval  of  retardation  in  visible  progress.  This 
position  is  also  supported  by  the  writer's  investigations 3  of  memory 
which  show  that  skill  is  increased  by  cessation  of  practice  for  a  mod- 
erate interval  of  time. 

1  British  Journ.  of  Psychol.,  II.,  p.  306. 

2  Book,  op.  cit.,  p.  156. 

3  Am.  Journ.   of  Psychol.,  Vol.  XVI.,  p.   131.     PSYCHOI,.  Buu,ETiN,  Vol. 
III.,  p.  185. 
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GENETIC   PSYCHOLOGY. 

Genetic  Psychology :  An  Introduction  to  an  Objective  and  Genetic 

View  of  Intelligence.     EDWIN  A.  KIRKPATRICK.     New  York, 

Macmillan  Company,  1909.     Pp.  xv  -f  373* 

Of  those  portions  of  the  volume  dealing  especially  with  the  inter- 
pretation of  animal  behavior  the  present  reviewer  is  not  competent  to 
judge  in  detail.  The  author  summarizes  the  typical  modes  of  behavior 
of  various  organisms  from  the  simplest  to  the  most  complex.  In  this 
discussion  one  thing  is  of  especial  interest,  namely,  the  emphasis  upon 
the  organism  itself  as  a  determining  factor.  "  The  organism  is  not 
moved  by  the  stimulus  but  moves  itself  in  response  to  it."  This  sec- 
tion of  the  book  probably  represents  fairly  well  the  general  results  of 
researches  made  up  to  this  time.  The  author's  conclusion  is  that  there 
is  no  essential  difference  except  in  degree  and  complexity  between  the 
fundamental  characteristics  of  behavior  in  all  animals  from  the  lowest 
protazoa  to  man. 

Instinct  is  discussed  under  the  heading,  «  The  Complex  Behavior 
Characteristic  of  Species/  The  reviewer  fails  to  find  here  any  new 
or  illuminating  point  of  view.  Under  the  «  Behavior  of  Individuals,' 
the  author  discusses  habit  formation,  etc.  Even  the  lowest  forms  seem 
capable  of  forming  habits,  a  process  in  which,  in  most  cases,  useless 
movements  are  inhibited  and  useful  ones  are  fixed.  A  chapter  devoted 
to  the  structures  concerned  in  complex  behavior  and  in  ideation  fol- 
lows. The  neural  apparatus  of  vertebrates  is  described,  the  difference 
between  the  nervous  system  of  men  and  of  other  animals  is  discussed 
in  a  general  way,  and  a  schematic  view  of  brain  functioning  and  the 
physiological  basis  of  special  mental  processes  such  as  attention  and 
thought,  is  presented.  The  discussion  throughout  these  and  other  sec- 
tions is  highly  schematic  and  hypothetical,  at  times  altogether  common- 
place and  trite.  Scores  of  pages  of  material  such  as  the  following 
abound:  "  The  imaging  centers  are  excited  to  action  primarily  by 
external  stimulations  that  pass  through  the  centers  concerned  in  sensa- 
tion." "  The  conceptual  centers  are  excited  primarily  by  impulses 
from  the  image  centers  and  from  the  word  centers.  When  developed, 
one  conceptual  center  may  arouse  another  activity  either  with  or  with- 
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out  the  excitation  of  the  image  centers."  In  this  general  connection 
several  pages  are  devoted  to  showing  how,  in  perception,  free  images, 
memory  images  and  concepts,  we  have  types  of  functioning  farther 
and  farther  removed  from  the  direct  stimulation  of  obje'cts. 

The  neurological  background  obtrudes  almost  constantly.  It  is  a 
matrix  into  which  every  mental  process  and  mode  of  behavior  must  be 
fitted.  There  seems,  in  fact,  to  be  a  growing  tendency  on  the  part  of 
some  psychologists  to  imagine  that  when  the  observed  facts  of  behavior 
are  fitted  into  some  hypothetical  neural  complex  they  are  explained  or 
at  least  more  easily  understood.  The  present  reviewer,  however,  fails 
to  be  convinced  that  this  explanation  illumines  in  any  way  the  facts 
of  direct  observation  and  experience. 

A  section  is  next  devoted  to  the  subject  of  consciousness  and  the 
tests  for  determining  its  presence.  Two  objective  tests  are  usually 
offered,  first  that  of  structure  of  the  organism,  and  secondly  that  of  be- 
havior. As  far  as  structure  is  concerned,  however,  no  definite  answer 
is  possible ;  for,  while  consciousness  is  usually  associated  with  a  nerv- 
ous structure  of  some  sort,  there  is  a  possibility  that  it  may  exist  where 
there  is  no  such  specialization.  The  author  holds  then,  if  the  nervous 
system  is  lacking  or  quite  different  from  man's,  that  as  a  matter  of 
course  the  consciousness,  if  it  exists,  is  necessarily  very  different  from 
that  of  man.  On  the  side  of  behavior  it  is  usually  supposed  that  evi- 
dence of  consciousness  is  seen  in  discrimination,  motion,  purpose,  and 
modifiability,  but  unless  especially  limited  these  are  shown  to  have  no 
general  reliability  as  criteria.  Subjectively,  consciousness  is  recog- 
nized as  most  intense  when  there  are  more  or  less  sudden  changes  in 
situations  and  in  behavior.  From  this  it  may  be  inferred  that  con- 
sciousness is  especially  prominent  in  all  new  reactions  of  animals  and 
hence  in  those  most  capable  of  learning  by  experience.  "The  pri- 
mary function  of  consciousness  in  the  evolution  of  behavior  is  to 
emphasize  the  results  of  action  'with  reference  to  the  end  to  be  ob- 
tained." 

Under  the  head  of  specific  conscious  states  of  animals  and  men  is 
discussed  the  general  character  of  feeling  in  animals,  pain,  intellectual 
states,  sensations,  space  perceptions,  perception  of  objects,  images  and 
memories,  concepts  and  reasoning.  The  treatment  is  largely  hypo- 
thetical and  very  general  and  not  particularly  illuminating  to  the  gen- 
eral reader.  Special  students  of  various  problems  will  no  doubt  find 
much  in  the  discussion  for  special  commendation  or  disagreement. 

One  point  particularly  urged  by  the  author  is  the  need  for  a  term 
which  will  apply  to  all  adaptations  of  means  to  ends  in  order  to  bring 
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more  closely  together  biological,  physiological,  and  psychological 
adaptation.  He  proposes,  therefore,  to  extend  the  word  «  intelligence ' 
to  cover  all  such  cases  of  adaptation.  The  reviewer  is  frank  to  say  he 
does  not  see  that  anything  is  gained  by  the  use  of  the  term,  nor  does 
he  feel  any  need  for  a  common  term  under  which  to  consider  all  types 
of  behavior.  Surely  the  facts  of  physiological,  sensori-motor,  repre- 
sentative or  conceptual  adaptation  have  nothing  added  to  them  in  the 
way  of  intension  or  of  extension  by  being  called  intelligent.  Merely 
to  be  called  by  the  same  name  does  not  put  them  into  any  more  evi- 
dent relationship  than  to  call  them  types  of  adaptation.  The  question 
may  also  be  fairly  raised  as  to  whether  the  different  types  of  intelli- 
gence referred  to  above  are  not  based  upon  logical  rather  than  psycho- 
logical distinctions.  At  least,  the  attempt  to  arrange  animals  in 
classes  according  to  this  scheme  would  probably  result  in  an  altogether 
spurious  classification. 

The  types  of  learning  which  the  author  next  treats  are  determined 
according  to  the  types  of  intelligence  mentioned  above.  Learning  he 
defines  broadly  as  the  result  of  activity  in  response  to  particular 
environments. 

Other  examples  of  the  use  of  hypothetical  brain  connections 
inferred  from  known  facts  of  behavior  and  then  used  to  throw  light 
on  this  behavior  may  be  given.  It  represents  a  sort  of  pseudo- 
psychology  widely  current  at  the  present  time.  It  is  usually  temper- 
ately indulged  in  and  hence  passes  unchallenged,  but  in  this  book  it  is 
carried  to  an  extreme.  Thus  :  u  When  a  child  hears  a  sound  the  path 
from  the  auditory  center  for  that  sound  is  more  open  toward  the  motor 
center  concerned  in  producing  the  same  sound  than  in  any  other  direc- 
tion" (p.  293)  ;  or,  "  It  is  well  recognized  that  in  the  trades  and  pro- 
fessions a  man  may  be  very  well  trained  theoretically  and  yet  be 
unsuccessful  in  actual  execution  while  another  man  may  have  no 
theoretical  training  and  yet  be  very  successful  in  practice.  The  first 
has  had  the  higher  centers  trained  to  respond  to  external  stimulations 
and  to  impulses  coming  from  the  higher  to  the  lower  centers,  while 
the  second  has  had  much  training  in  sending  impulses  from  the  higher 
to  the  lower  centers  in  such  a  way  as  to  bring  about  the  proper  adap- 
tation to  the  external  conditions"  (p.  311)  ;  or,  "The  most  effective 
learning  is  under  the  direction  of  the  higher  centers,  but  these  higher 
centers  often  accomplish  the  purposes  desired,  not  by  attempting  to 
directly  control  the  practice  activity  of  the  lower  centers  .  .  .  but  by 
arranging  that  the  lower  centers  shall  have  a  sufficient  amount  of 
practice  in  the  simpler  process  of  responding  to  external  stimulation  " 
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(p.  314).  A  few  brief  quotations  can  scarcely  convey  the  impression 
that  inevitably  comes  to  one  from  reading  large  portions  of  the  book, 
and  the  reader  is  referred  to  the  text  in  justification  of  the  criticism 
offered. 

The  book  as  a  whole  is  carefully  and  closely  written.  The  author 
is  to  be  commended  for  his  original  and,  on  the  whole,  suggestive 
outline  of  topics.  It  is  in  the  working  out  that  one  is  disappointed. 
In  view  of  the  great  and  painstaking  labor  involved  in  such  a  book  as 
this  one  feels  the  most  hesitancy  in  passing  sweeping  criticisms  lest 
they  appear  to  indicate  an  unfriendly  or,  to  say  the  least,  superficial 
attitude.  But  the  present  reviewer,  after  a  careful  reading  of  practi- 
cally all  of  the  book  and  a  re-reading  of  parts  of  it,  can  only  describe  it 
as  he  has  done  above.  It  is  impossible  to  summarize  the  discussions 
as  they  stand,  or  to  give  any  intelligible  conspectus  of  what  the  book 
contains.  One  can  only  say  that  it  needs  re-writing  and  much  conden- 
sation. As  it  stands  it  is  a  presentation  of  the  most  elementary  facts 
in  the  dry  and  almost  unintelligible  style  of  the  a  priori  theorist. 

IRVING  KING. 
UNIVERSITY  OF  IOWA, 

CHILD   PSYCHOLOGY. 

Psychologie   de  V enfant    et  pedagogic    experimental.     ED.    CLA- 

PAREDE.     Second  edition,    revised  and  enlarged.     Geneve,    Li- 

brarie  Kiindig,  1909.     Pp.  viii  +  283. 

This  neat  little  volume  is  an  attempt  to  furnish  practical  teachers 
with  the  elementary  facts  of  mental  growth  together  with  some  sug- 
gestions and  illustrations  of  how  educational  questions  may  be  investi- 
gated by  the  experimental  method.  The  first  190  pages  are  devoted 
to  an  informal  discussion  of  various  problems  of  child-psychology. 
The  author  is  firmly  convinced  that  psychology,  especially  that  of  the 
child,  is  of  the  utmost  value  for  the  teacher.  An  interesting  and  care- 
ful historical  survey  of  the  development  of  child-study  in  all  civilized 
countries  is  presented. 

Next  follows  a  discussion  of  problems  and  methods.  The  problems 
of  an  educational  psychology  are  in  brief :  preservation  of  the  child 
in  health,  development  of  the  mind  and  body  through  gymnastics,  the 
equipment  of  the  memory  and  education  as  such ;  that  is,  the  develop- 
ment of  character.  The  chapter  on  methods  simply  aims  to  state  in  a 
general  way  for  the  teacher  the  different  modes  of  approach  to  the 
subject,  such  as  the  method  of  introspection,  observation,  experimenta- 
tion, etc.,  without  attempting  to  go  into  technical  details. 
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Under  '  Mental  Development '  he  states  in  a  popular  manner 
various  facts  regarding  physical  growth,  relation  of  this  phase  to 
mental  growth,  the  importance  of  play  and  imitation  in  the  mental 
development,  the  meaning  and  function  of  infancy,  interest  in  educa- 
tion and  the  development  of  interests.  Throughout  he  shows  much 
familiarity  with  various  American  studies  and  refers  to  them  repeatedly. 
The  treatment  is  interesting  and  up  to  date  but  presents  nothing  new 
to  the  advanced  student,  being,  as  we  have  said,  written  as  an  intro- 
duction for  the  rank  and  file  of  the  public  school  teachers.  All  the 
chapters  are  accompanied  with  good  bibliographies  from  the  German 
and  English  as  well  as  from  the  French. 

The  last  section  of  the  book  deals  with  the  problem  of  intellectual 
fatigue.  Here  the  material  is  more  valuable  for  the  advanced  student, 
although  the  mode  of  presentation  continues  to  be  direct  and  non- 
technical. He  offers  a  good  resum£  of  the  complexities  of  the  prob- 
lem, the  factors  entering  into  it,  etc.  The  problem  of  the  t  fatigue 
coefficient '  of  the  different  subjects  of  study,  the  influence  of  physical 
work  on  mental  fatigue,  the  hypothesis  of  a  reservoir  of  energy,  over- 
work, and  the  rest  are  treated  quite  fully.  The  discussion  contains 
much  that  is  suggestive,  although  the  application  of  the  doctrine  of  the 
reservoir  is  sometimes  rather  fanciful.  Brief  resume's  of  the  ordinary 
fatigue  tests  and  criticisms  are  included. 

The  main  criticism  to  pass  on  the  book  is  that  it  is  scrappy  and 
does  not  attempt  to  present  a  systematic  account  of  mental  develop- 
ment such  as  the  teacher  should  have.  Possibly,  however,  there  is 
some  justification  for  a  rather  full  discussion  of  certain  pertinent  topics 
instead  of  a  presentation  of  all  phases  in  a  more  restricted  form. 

IRVING  KING. 

UNIVERSITY  OF  IOWA. 

La  vie  mentale  de  V adolescent  et  ses  anomalies.     AUG.  LKMAITRE. 

Saint-Blaise,  Foyer  Solidariste,  1910.     Pp.  238. 

It  is  the  second  part  of  the  title  which  is  most  appropriate  for  this 
book,  which  describes  certain  striking  peculiarities  rather  than  the 
normal  conditions  of  the  mental  life  of  adolescents.  The  author 
thinks  it  preferable  to  examine  a  limited  number  of  characteristic  or 
even  pathological  types  rather  than  a  larger  number  of  types  which 
are  less  accentuated.  Accordingly,  with  the  exception  of  the  opening 
chapter,  which  describes  some  not  very  serious  investigations  on  the 
connection  between  feeling  and  intellect  in  children,  the  book  is  devoted 
to  the  description  of  very  striking  individual  differences  in  children. 
The  method  followed  is  that  of  the  description  of  cases,  with  little  or 
no  attempt  at  evolution  of  the  facts  described. 


PSYCHOLOGICAL  LITERATURE.  159 

The  cases  described  are  chiefly  those  of  boys  who  have  come  under 
the  author's  personal  observation  in  his  teaching.  The  only  two 
strictly  normal  characteristics  of  adolescence  described  are  synaesthesias 
and  mental  imagery  in  connection  with  language.  The  author  de- 
scribes with  considerable  wealth  of  detail  individual  cases  of  '  photisms,' 
4  diagrams '  and  l  personifications,'  all  of  which  he  regards  as  peculiarly 
characteristic  of  adolescence.  One  entire  chapter  is  devoted  to  the 
description  and  analysis  of  three  very  striking  cases  of  synaesthesia  in 
adolescents. 

According  to  the  rather  meager  statistics  of  the  author,  45  per 
cent,  of  adolescents  are  motor  in  their  word  imagery,  32  per  cent,  are 
visual,  14  per  cent,  auditory,  and  9  per  cent,  are  of  mixed  types. 
Experiments  on  the  memory  of  these  different  types  which  are,  how- 
ever, not  reported  in  detail,  have  shown  that  the  motor  type  of  imagery 
is  inferior  both  in  rapidity  and  fidelity  to  the  other  types,  especially 
the  mixed  type. 

The  author  believes  that  nearly  30  per  cent,  of  boys  from  thirteen 
to  fifteen  years  of  age  are  subject  to  paramnesias  or  illusions  of  false 
recognition  (sometimes  referred  to  as  the  illusion  of  deja  vecu). 
Furthermore,  more  serious  forms  of  dissociation  are  frequently  present 
in  children  of  this  age  without  being  noticed  by  parents  or  teachers. 
Most  of  these  dissociations  fortunately  have  a  tendency  to  adjust  them- 
selves. Cases  of  ecstasies,  autoscopies  (seeing  an  apparition  of  one's 
self),  hallucinatory  guides,  etc.,  are  described  and  an  entire  chapter  is 
given  up  to  the  description  of  two  cases  of  very  complex  hallucinations. 

One  is  somewhat  relieved  to  find  that  the  author  has  met  with  but 
one  case  of  multiple  personality  among  his  pupils  during  the  course 
of  his  twenty-five  years  of  experience.  This  case  is,  however,  de- 
scribed in  detail.  He  has  not  been  so  fortunate  in  regard  to  cases  of 
parapsychesia,  a  type  of  psychaesthenia  hitherto  little  observed  but  to 
which  adolescents  are  peculiarly  subject.  A  chapter  on  '  bad  habits ' 
and  one  on  i  adolescents  who  commit  suicide,'  followed  by  a  short 
plea  for  more  individualization  of  instruction,  complete  the  book. 

E.  H.  CAMERON. 
YAI,E  UNIVERSITY. 

HABIT   FORMATION. 

Habit  Formation  and  the  Science  of  Teaching.     STUART  H.  ROWE. 

New  York,  Longmans,  Green,  and  Co.,  1909.     Pp.  xvii  +  300. 

The  author  tells  us  in  the  preface  that  the  aim  of  this  book  is  two- 
fold :  (i)  "  To  present  in  scientific  form  the  relation  of  habit  to  educa- 
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tion;  "  (2)  "  to  treat  the  subject  of  habit  formation  in  a  way  that  will 
render  practical  assistance  to  the  teacher,  the  supervisor,  the  parent, 
and  the  clergyman."  In  a  word,  we  have  here  an  attempt  to  furnish 
a  methodology  of  habit  based  on  psychological  principles,  which  shall 
be  supplementary  to  the  methodology  of  the  acquisition  of  ideas. 

The  Herbartian  '  formal  steps'  failed  in  usefulness  largely  because 
of  their  neglect  of  habit  as  the  aim  of  much  of  the  most  important 
instruction.  A  modification  of  the  Herbartian  scheme,  together  with 
the  author's  steps  in  the  methodology  of  habit,  will  be  comprehensive 
enough  to  fit  all  instruction. 

The  author's  method  of  supplementing  the  Herbartian  method- 
ology is  indicated  in  his  '  observation  form '  used  in  the  Brooklyn 
Training  School  for  Teachers,  which  is  as  follows:  (i)  Getting  the 
idea  of  the  habit,  (2)  getting  initiative,  (3)  practice,  (4)  preventing 
exceptions. 

Such  procedure  will  involve  the  decision  on  the  part  of  the 
observer  as  to  whether  the  lesson  has  as  its  aim  the  formation  of  a 
habit  or  the  acquirement  of  ideas,  or  both.  The  features  of  the  lesson 
which  are  to  become  automatic  must  therefore  be  determined  and 
treated  according  to  the  following  principles :  (i)  Look  for  the  auto- 
matic element,  (2)  look  for  the  serial,  (3)  search  for  elements  enter- 
ing the  lesson  which  are  fixed  and  do  not  lend  themselves  to  change, 
(4)  decide  whether  the  details  and  the  feeling  elements  involved  in 
the  lesson  are  to  be  kept  prominent  or  neglected,  (5)  determine 
whether  it  is  desirable  that  the  attention  be  focused  on  the  operation, 
etc.  (The  author  enumerates  eight  such  principles,  which  he  believes 
follow  as  a  result  of  his  analysis  of  the  nature  of  habit.) 

Much  the  same  method  of  exposition  is  used  by  the  author  in 
connection  with  the  other  main  points  in  his  methodology  of  habit. 
Many  precepts  are,  for  example,  enumerated  for  evoking  initiative, 
for  securing  practice  effects  and  for  preventing  exceptions.  These 
precepts  are  based  presumably  on  a  psychological  analysis  of  the 
processes  involved,  but  it  is  difficult  to  discover  the  connection.  One 
striking  feature  of  the  book  is  the  neglect  of  the  results  of  experi- 
mental investigation.  The  references  to  such  investigations  are  of 
the  most  general  nature.  Indeed  one  may  say,  without  doing  the 
author  any  injustice,  that  the  psychology  included  within  the  book  is 
a  meager  foundation  for  the  methodological  principles  which  are  pre- 
sumably derived  from  them.  This  may  be,  however,  of  set  purpose, 
for  the  author  expresses  "  much  more  confidence  in  the  ability  of 
teachers  to  work  out  experimentally  the  best  methods  of  accomplish- 
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ing  their  various  tasks  than  he  has  in  the  ability  of  psychologists  to 
solve  these  problems,  unless  the  latter  get  intimately  acquainted  with 
class-room  methods." 

E.  H.  CAMERON. 
YAI,E  UNIVERSITY. 

SOCIAL   DEVELOPMENT. 

Social  Development  and  Education.     M.  V.  O'SHEA.     Houghton, 

Mifflin  Co.,  1909.     Pp.  xiv  +  561.     $2.00. 

Part  One  of  this  book,  treating  of  the  genesis  and  cause  of  develop- 
ment of  typical  social  attitudes  such  as  '  Sociability/  '  Communication,' 
4  Duty,'  « Justice,'  *  Respect,'  '  Docility,'  4  Resentment,'  4  Aggression,' 
and  4  Social  Types,'  is  distinguished  from  most  works  on  social  devel- 
opment by  what  may  be  called  the  natural  history  attitude.  Few 
persons  have  observed  the  social  activities  of  children  to  see  just  what 
they  are  without  reference  to  the  thought  of  what  such  actions  should 
be.  There  are  few  people,  therefore,  who  will  not  find  in  these  pages 
new  phases  of  child  nature  presented,  or  characteristics  previously 
known  revealed  as  being  of  greatly  varying  prominence  at  different 
ages.  On  the  other  hand,  some  may  feel  that  too  much  space  is 
taken  in  describing  characteristics  of  children  that  are  already  well 
known,  yet  others  may  value  these  same  passages.  There  can  be  no 
doubt  that  this  part  of  the  book  will  be  of  great  value  in  fostering 
accurate  observation  of  the  behavior  of  children  and  a  more  sympa- 
thetic understanding  of  them,  instead  of  merely  condemning,  approv- 
ing, admiring  or  attempting  at  once  to  change  the  behavior  into  what 
the  observer  thinks  it  should  be. 

Part  Two,  on  social  education,  is  less  original  in  its  attitude,  but 
gives  more  prominence  to  the  natural  tendencies  of  children  in  rela- 
tion to  the  influence  brought  to  bear  upon  them,  than  is  usual  in 
books  on  training  of  children.  The  following  are  topics  treated : 
4  From  a  National  Standpoint,'  *  Education,'  '  Social  Experience,' 
4  The  Critical  Period,'  4  Cooperation  in  Group  Education,'  4  Problems 
of  Training,'  4  Methods  of  Correction,'  4  Suggestion  and  Imitation.' 

Each  topic,  in  both  parts,  is  followed  by  a  resume,  and  at  the 
close  of  the  book  are  a  series  of  exercises  and  references  that  should 
be  of  considerable  value.  The  book  should  prove  very  valuable  to 
both  parents  and  teachers. 

E.  A.  KIRKPATRICK. 

STATE  NORMAL  SCHOOL, 

FlTCHBURG,   MASS. 
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PSYCHOLOGY   OF   THE   HAND. 

Essai  sur  la  psychologie  de  la  main.     N.  VASCHIDE.     Preface  by 

CHARLES  RICHET.     Paris,  Marcel  Riviere,  1909.     Pp.  v  -f  488. 

The  impression  produced  by  reading  this  long  essay  upon  the 
psychology  of  the  hand  is  a  curious  one.  Partly,  the  effect  is  a  deep- 
ening consciousness  of  the  significance  of  this  small  organ;  partly,  the 
feeling  is  one  of  intense  appreciation  of  the  author's  preoccupation 
with  his  subject,  an  appreciation  too  of  his  erudition  and  versatility 
evinced  in  a  strange  intermixture  of  science  and  poetry. 

Vaschide  has  levied  contributions  from  many  a  field  in  his  attempt 
to  make  an  exhaustive  study  of  his  subject.  The  canons  of  art,  the 
dissections  of  the  anatomist,  the  intuitions  of  the  chiromancer,  the 
measurements  of  the  anthropologist  and  criminologist,  as  well  as  the 
studies  of  the  pathologist  and  the  psychologist,  all  are  utilized.  One 
cannot  bring  to  bear  upon  the  author's  work  the  criticism  he  him- 
self passes  upon  contemporary  psychological  research,  that  it  lacks 
atmosphere  and  setting,  for  his  book  is  very  rich  in  literary  and  his- 
torical references.  If,  on  the  other  hand,  certain  unsolved  problems 
are  treated  somewhat  summarily,  this  summary  treatment  may  be 
pardoned  when  one  considers  the  range  covered  by  the  book.  Revi- 
sion of  the  work  was,  moreover,  precluded  by  the  untimely  death  of 
the  author.  Here  and  there  are  to  be  found  unfinished  sections,  one 
of  these  proving,  unfortunately,  to  be  the  chapter  on  the  *  Motor 
Image '  where  the  reviewer  had  hoped  to  find  the  author  bringing 
together  in  some  theoretical  way  the  facts  he  had  accumulated  on  the 
r61e  of  movement  in  the  mental  life,  since  he  conceives  the  hand  to  be 
the  very  organ  of  the  muscular  sense. 

Preceding  the  more  scientific  portion  of  the  book  is  a  considera- 
tion, historical  and  descriptive,  of  chirognomy  and  chiromancy,  the 
first  seeking  to  read  character  from  the  lines  and  contours  of  the  hand, 
the  second  seeking  by  the  same  means  to  fathom  human  destiny. 

The  author  gives  a  running  summary,  with  no  critical  comment, 
of  the  principal  facts  noted  in  the  study  of  the  hand  with  regard  to 
palm,  fingers,  lines  of  the  hand,  various  so-called  mounts,  coloration, 
and  finger  nails. 

From  this  he  passes  to  a  consideration  of  the  artistic  canon  of  the 
hand,  the  proportion  between  its  parts  recognized  as  most  harmonious 
by  men  who  have  given  particular  attention  to  the  beauty  of  the  human 
body.  The  hand  in  works  of  art  constitutes  one  of  the  most  interest- 
ing as  well  as  one  of  the  most  richly  illustrated  chapters  of  the  book. 

Beginning   with   the   Egyptian   hand,  small,    narrow,  spatulate, 
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Vaschide  traces  the  evolution  to  the  beautifully  modelled  hand  of 
eighteenth  century  art.  The  early  treatment  is  conventional,  monot- 
onous; the  hand  is  dominated  by  the  arm  and  the  gesture.  Early 
Greek  art,  while  failing  to  individualize  the  hand,  begins  to  give  at- 
tention to  details,  and  Greek  art  at  its  height  works  out  the  individu- 
ality of  the  hand  completely,  exhibiting  in  Apollo  the  4  psychic '  hand, 
in  Mercury  the  '  practical '  hand,  in  Aphrodite  the  'artistic'  hand. 
With  early  Christian  art  the  stereotyped  hand  and  gesture  return. 
Gothic  art  brings  a  renewal  of  attention  to  details  with  the  introduc- 
tion into  art  of  the  'bony*  hand.  Italian  art  of  the  sixteenth  century 
shows  all  the  beauties  of  the  Greek  classic  period  in  its  treatment  of 
the  hand,  plus  a  certain  humanising  element,  as  witness  the  beautiful 
hand  of  Jeanne  d'Aragon  as  painted  by  Raphael.  For  perfection  in 
treatment  of  the  hand,  Vaschide  inclines  to  give  the  laurel  to  French 
art  of  the  eighteenth  century. 

Thus,  in  its  artistic  evolution,  one  sees  the  hand  grow  from  a  vague 
block-outline  into  a  living  personality.  Little  by  little,  the  fingers 
open  out  and  give  life  to  the  gesture ;  little  by  little  the  hollow  of  the 
hand  is  revealed  with  its  delicate  inner  tracery  until  at  last  the  hand  is 
discovered  as  that  organ  of  the  body  most  expressive  of  its  vitality  and 
mobile  intelligence. 

Under  the  anatomo-physiology  of  the  hand,  the  author  describes 
its  ossature,  musculature,  innervation,  and  vasculature,  emphasizing 
throughout  the  marvellous  complexity  of  its  structure  and  the  resulting 
complexity  of  function.  Variations  in  the  blood-volume  of  the  hand 
in  correlation  with  emotional  changes  are  cited  and  the  means  used  in 
registration  of  the  digital  pulse  mentioned,  with  a  summary  citation 
of  the  principal  researches  that  have  been  made  upon  the  psycho- 
physiological  criterium  of  vascular  reactions. 

But  the  hand  is  not  only  the  most  flexible  instrument  conceivable ; 
it  is  an  organ  of  sense  as  well  as  an  organ  of  movement.  A  non- 
critical  summary  follows  of  the  psycho-physiological  researches  that 
have  been  carried  on  upon  the  hand  as  a  sense-organ.  The  summary 
is  fairly  exhaustive  in  a  schematic  way,  although  there  are  some 
noticeable  omissions,  —  no  mention,  for  instance,  occurs  of  cutaneous 
after-images.  The  literary  references  are  also  incomplete  in  certain 
respects. 

The  varying  sensitivity  of  different  parts  of  the  hand  is  accounted 
for  in  physiological  terms.  The  determination  of  the  lines  of  the 
hand  by  its  muscular-tendinous  demarcations  is  noted.  Dependence 
of  tactile  sensitivity  and  tactile  localization  upon  mobility  of  the  part  in 
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question  and  upon  exercise  is  proved  with  mention  of  the  role  played 
by  the  sensation  of  pressure  received  in  connection  with  the  finger- 
nails. Individual  variation  in  tactile  sensitivity  receives  attention, 
particularly  the  sensitivity  of  man  and  woman,  of  criminals,  and  of 
the  blind.  The  discussion  includes  also  consideration  of  the  following 
subjects :  Linear  stimulation  in  comparison  with  double-point  stimu- 
lation ;  perception  of  movement  on  skin  relative  to  sensitivity  of  tested 
portion;  modification  of  tactile  sensitivity  through  heat,  cold,  and 
drugs ;  relation  of  tactile  sensitivity  to  tension  of  skin  ;  dissociation  of 
tactile  sensations  ;  allochiria,  in  which  a  touch  on  one  side  of  the  body 
is  felt  and  located  on  the  other ;  Weber's  sensory  circles ;  the  doctrine 
of  local  signs,  with  citation  of  various  explanations  that  have  been 
given;  common  tactile  illusions,  as  that  of  Aristotle;  left  and  right 
hand  excursions  after  a  model ;  tactile  estimation  of  thickness  ;  influ- 
ence of  education  of  voluntary  motility  upon  sensitivity ;  touch  sensi- 
bility as  increased  by  the  posture  of  hand  which  favors  rapidity  of 
finger-movement;  differentiation  of  tactile  sense-organs  and  correlated 
differentiation  of  sensations. 

A  separate  chapter  is  devoted  to  finger-prints.  Their  use  among 
primitive  and  savage  peoples,  the  early  observations  of  Purkinje  and 
Alix,  the  employment  of  them  by  Sir  William  Herschell  in  his  admin- 
istrative work  in  India,  are  noted  as  preliminary  to  Galton's  investi- 
gation. 

F6re",  who  found  in  the  degenerates  that  he  examined  dissimilarity 
in  the  pattern  from  finger  to  finger  and  from  hand  to  hand,  considered 
such  asymmetry  to  be  a  frequent  and  important  majk  of  degeneracy. 
Vaschide,  following  Fe're',  is  inclined  to  attribute  higher  anthropolog- 
ical significance  to  various  digital  patterns  than  does  Galton,  who  values 
them  chiefly  for  purposes  of  identification. 

The  pathology  of  the  hand  affords  a  wide  field  of  study.  Fre- 
quently an  inspection  of  this  member  aids  in  diagnosis  of  disease.  The 
illusion  of  the  phantom-hand  and  the  various  forms  it  may  assume  are 
described,  the  author  urging  that  the  psychic  factor  in  such  an  illusion 
must  be  recognized  as  well  as  the  peripheral  cause.  Writer's  cramp 
is  considered  at  length,  and  other  occupational  cramps  are  cited.  The 
study  of  the  mechanism  of  the  affection  raises  the  question  whether  it 
is  due  to  peripheral  causes  or  to  cerebral  fatigue.  The  fact  that  the 
muscles  of  the  hand  may  be  used  in  coordinations  other  than  those  of 
writing  is  cited  in  support  of  the  latter  position  by  Duchenne,  whom 
Vaschide  is  inclined  to  follow. 

Vaschide    distinguishes   two  elements   in  the  situation:    (i)   the 
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automatic  physiological  element,  that  of  the  habit  of  systematic  coor- 
dination of  a  certain  number  of  movements;  and  (2)  the  psychic  act, 
the  functional  play  of  attention.  Writing,  he  conceives,  is  so  fre- 
quently subject  to  functional  disorders,  because  of  the  interplay  here  of 
a  highly  automatized  function  and  a  high  degree  of  mental  activity. 
For  this  reason  he  holds  that  writer's  cramp  should  not  be  confounded 
with  other  functional  cramps,  although  it  undoubtedly  possesses  ele- 
ments in  common. 

The  hand  from  the  anthropological  point  of  view  involves  a  de- 
tailed comparison  of  the  hand  of  man  with  that  of  the  animals  nearest 
him  in  the  zoological  order.  Instructions  are  given  as  to  the  methods 
to  be  used  in  taking  accurate  measurements  of  the  human  hand.  From 
the  data  already  collected  it  is  concluded  that  the  relative  length  of  the 
hand  is  a  differential  characteristic  of  some  importance  in  ethnic  study. 
Europeans  have  small  hands ;  the  yellow  races,  large  ones ;  the  black 
race  a  hand  intermediate  in  size  between  these  two  others.  The  cor- 
relation of  the  proportions  of  the  hands  with  the  cephalic  index,  color 
of  hair,  habitat,  and  profession  is  also  considered. 

There  follows  an  eloquently  phrased  section  upon  the  revelations 
exhibited  in  the  hand-clasp  and  gesture  of  the  sane  and  the  insane, 
with  reference  to  the  social  recognition  of  the  value  of  the  hand. 
Right-handedness  is  dismissed  somewhat  summarily  with  certain  in- 
teresting allusions  to  racial  customs. 

The  chapter  on  the  motor  image  is,  as  mentioned  above,  incom- 
plete ;  unfortunately  so,  as  at  this  point  the  author  might  properly  have 
discussed  the  question  of  the  relation  of  consciousness  and  movement. 
An  historical  sketch  is  given  of  the  gradual  recognition  of  the  distinc- 
tion between  tactile  and  muscular  sensibility.  The  problem  of  an  in- 
nervation  sense  is  also  touched  upon  briefly.  Vaschide  affirms  the 
existence  of  an  independent  muscular  sensibility,  whose  principal 
organ  is  found  in  the  hand. 

The  book  is  interesting,  and  its  value  is  increased  by  the  fact  that 
the  author  had  himself  carried  out  researches  upon  many  of  the  sub- 
jects treated.  JUNE  E.  DOWNEY. 

UNIVERSITY  OF  WYOMING. 

Control  Processes  in  Modified  Hand-  Writing:    An  Experimental 
Study.     JUNE  E.  DOWNEY.     Stud,   from   the  Psychol.  Lab.  of 
the   Univ.    of    Chicago.      Psychological   Monographs,    No.   37. 
Published  by  the  PSYCHOLOGICAL  REVIEW.     Pp.  vii  +  148. 
The  immediate  purpose  of  this  investigation  was  to  determine  in 

some  detail  the  interplay  of  visual,  auditory  and  kinsesthetic  processes 
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in  the  act  of  hand-writing.  It  was  definitely  recognized  that  these 
control  processes  might  be  either  sensational  or  ideational  in  form  and 
that  sensation  or  image  might  function  either  in  anticipation  or  report 
and  still  constitute  a  cue. 

Three  methods  were  utilized  in  an  attempt  to  throw  into  relief  the 
individual  methods  of  control,  (i)  The  act  of  hand- writing  was 
embarrassed  by  unusual  demands.  Left-hand  writing,  blindfolded 
writing,  mirror-writing  with  both  right  and  left  hands,  inverted 
writing,  and  writing  upon  the  forehead  and  other  surfaces  of  the  body 
were  attempted.  (2)  Distraction  was  introduced  during  hand-writing. 
Visual,  auditory,  and  vocal-motor  distractions  in  various  combinations 
were  utilized.  Attention  was  also  directed  to  be  thrown  upon  various 
parts  of  the  process.  (3)  The  effect  upon  the  motor-cue  of  a  delayed 
signal  was  noted  and  introspective  reports  upon  graphic  imagery  and 
slurred  vocal-motor  imagery  were  obtained. 

Among  the  conclusions  reached  were  the  following  :  Possibilities 
in  the  variation  of  control  are  great,  ranging  from  a  highly  conscious 
control  by  visual  anticipation  (ideational)  or  visual  report  (either 
ideational  or  sensational)  to  a  slurred  vocal- motor  control  or  an  unat- 
tended-to  kinaesthetic  report.  With  embarrassment  of  the  process, 
individual  differences  are  thrown  into  relief.  Success  varies  with 
power  of  control  over  the  visual  or  kinaesthetic  image.  With  the 
introduction  of  a  specific  distraction  there  is,  to  a  certain  extent,  a 
4  shunting'  of  the  control  process,  so  as  to  avoid  conflict.  In  certain 
cases,  however,  a  synchronization  of  processes  appears  to  result,  those 
processes  most  frequently  synchronizing  which  belong  to  the  same 
sense-order ;  thus  there  is  an  auditory  duet  or  a  visual  doubling  rather 
than  a  synchronization  of  two  different  sense-processes. 

The  play  of  attention  is  instructive  since  it  discloses  two  types  of 
subject :  those  whose  attention  goes  normally  to  the  writing  process ; 
and  those  whose  attention  focuses  normally  on  the  distracting  process. 
The  first  type  includes  those  belonging  to  the  so-called  sensory  type ; 
the  second,  those  belonging  to  the  so-called  motor  type.  Attention 
goes  to  the  least  automatized  aspect  of  the  writing  process.  When 
instructed  to  focus  the  act  of  writing,  the  motor  subject  resorts  to  an 
intensification  of  some  form  of  the  anticipatory  cue;  the  sensory 
subject  concentrates  on  either  the  kinaesthetic  or  visual  report  from  the 
writing.  Subjects  of  the  sensory  type  show  the  difficulty  distraction 
introduces  by  a  decrease  in  the  size  of  writing-characters ;  those  of  the 
motor  type  show  the  effect  of  loss  of  control  by  an  enlargement  of 
characters  and  by  the  frequency  with  which  repetitionary  lapses  occur. 
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The  delay  of  the  signal  for  writing  after  instructions  were  given 
what  to  write,  showed  the  need  of  the  sensory  type  for  a  definite 
anticipatory  cue.  The  signal  itself  might  constitute  the  cue  for  the 
motor  subjects.  That  the  writing  in  their  case  was  automatic  rather 
than  voluntary  was  shown  by  the  many  times  the  subject  wrote  his 
name  rather  than  the  phrase  directed.  The  extent  to  which  auditory- 
vocal-motor  imagery  could  be  slurred  and  still  constitute  a  cue  was 
shown  to  be  great.  The  most  unambiguous  evidence  for  pure  grapho- 
motor  imagery  was  obtained  from  subjects  of  the  sensory  type. 

THE  AUTHOR. 
ASSOCIATION. 

Associative  Massenversuche.      GERTRUD  SALING.      Zeitschrift  fiir 

Psychologic,  XLIX.,  238-257. 

Thumb  and  Marbe's  Experimentelle  Untersuchungen  iiber  die 
psychologischen  Grundlagen  der  sprachlichen  Analogiebildung 
(Leipzig,  1901)  contains  the  following  conclusions  relating  to  associ- 
ation of  words :  Names  of  family  relationship  are  mostly  associated 
with  other  names  of  such  kinship,  some  of  these  being  frequently  fol- 
lowed by  particular  ones,  corresponding  especially  to  each  case,  e.  g., 
mother  to  father.  Adjectives,  pronouns,  adverbs  of  place  and  time, 
also  numbers,  are  mostly  associated  with  words  belonging  to  their  own 
classes,  often  with  a  specialized  succession,  as  '  you '  in  answer  to  '  I.' 
Frequently  associations  remain  the  same  in  a  reversed  order,  i.  e., 
when  the  associated  word  is  used  as  an  initial  one ;  such  reciprocal 
associations  are  met  with  in  all  of  the  mentioned  classes  of  words,  except 
with  numbers,  the  reactions  to  which  betray  a  tendency  to  follow  the 
initial  number  by  a  larger  one. 

The  verification  of  these  tests  formed  a  part  of  Frl.  Saling's  prob- 
lem, the  subjects  being  a  class  of  34  girls,  seven  to  eight  years  old. 
The  children  were  asked  to  associate  a  word  with  a  given  one  and,  at 
a  command,  write  it  down  on  their  papers.  The  results  of  these 
experiments  confirm  the  conclusions  reached  by  Thumb  and  Marbe, 
and  in  this  respect  agree  with  the  statements  advanced  by  Watt,  Zeit- 
schrift fiir  Psychologie^  1904,  and  those  of  Wreschner,  ibid.,  1907; 
in  the  present  instance,  however,  it  appears  that  for  children  the  per- 
centage of  readily  established  associations  is  considerably  smaller  than 
for  adults. 

The  mental  situation  (or  constellation)  within  the  subject,  at  the 
time  of  the  associative  process,  we  may  suppose  to  be  the  same 
wherever  a  similarity  of  results  of  such  a  process  is  recorded ;  though 
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different  constellations  might  bring  forth  similar  associations.  If  we 
assume  at  least  a  partial  similarity  of  constellations,  the  results  will 
give  us  a  glimpse  of  the  psychic  conditions  back  of  them.  Such  con- 
siderations are  responsible  for  the  attempt  of  Wertheimer,  Klein  and 
Alfred  Gross  to  apply  the  principles  of  verbal  association  to  crim- 
inology ;  these  investigators  see  in  the  associative  reactions  of  a  defend- 
ant a  revelation  of  his  acquaintance  with  a  corresponding  set  of  facts. 
Such  deductions  can  not  be  accepted  without  reserve  and  will  be  help- 
ful only  when  it  has  been  positively  established  what  current  the  cor- 
responding associative  act  takes  in  persons  that  are  not  implicated,  and 
therefore  extensive  experiments  must  precede  an  application  of  asso- 
ciation-tests to  criminology. 

The  author  used  the  words  on  which  those  investigators  based 
their  experiments,  submitting  them  to  her  class  of  34  girls,  with  an 
outcome  not  at  all  justifying  the  assumption  of  a  concomitance  of 
associations  with  definite  constellations ;  neither  was  this  favored  by 
the  returns  received  by  Dr.  Schultze,  from  his  experiments  with  a 
class  of  1 8  adults,  during  his  course  on  experimental  psychology. 

In  conclusion,  the  author  suggests  the  advisability  of  a  compila- 
tion of  a  dictionary  of  associations,  that  might  be  utilized  advantage- 
ously by  philologists,  such  as  Thumb,  who  wish  to  give  to  language- 
study  the  benefits  of  experimental  psychology.  As  a  beginning  the 
author  submits  a  collection  of  about  800  associated  words. 

JOHN  WEICHSEL. 
NEW  YORK  UNIVERSITY. 

Tatbestandsdiagnostische    Versuche  bei  Untersuchungsgefangenen. 

PHILIPP  STEIN.     Zeitsch.  f.  Psychol.,  1909,  LII.,  161-237. 

The  investigation  reported  in  this  article  is  an  advance  over  former 
investigations  of  a  similar  nature  in  the  use  made  of  actual  criminals 
and  accused  persons  as  subjects.  The  subjects  and  controls  were  from 
every  class  of  society,  and  of  varying  intellectual  capacities  and  tem- 
peraments. 

The  results  show  that  the  nature  of  the  associations  frequently 
betrays  the  knowledge  of  the  crime.  Frequently  the  associations  are 
non-significant  or  senseless,  though  a  more  careful  analysis  would 
probably  show  that  these  associations  ought  to  be  regarded  as  indirect 
rather  than  senseless.  Their  indirect  character  is  shown  in  the  in- 
creased time  of  reaction. 

In  the  eleven  cases  examined,  decided  differences  in  the  average 
time  of  reaction  to  the  l  indifferent '  and  '  critical '  words  were  obtained. 
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On  the  other  hand,  in  two  thirds  of  the  cases  of  the  controls,  no  time 
differences  in  reaction  to  critical  and  non-critical  words  was  noted. 
In  the  remaining  one  third  of  these  cases,  the  slightly  increased  time 
of  reaction  to  critical  words  as  contrasted  with  indifferent  could  be 
easily  accounted  for  on  the  ground  that  certain  critical  words  occurred 
which  would  be  naturally  emotional  in  their  tone  for  any  subject. 
The  average  reaction  times  in  all  experiments  were  as  follows: 

Culprits  and  Accused  Persons.  Controls. 

Indifferent 2.2  sec.  1.7  sec. 

Critical 3.8   "  1.8    " 

Post-critical 2.8    "  1.7    " 

Only  in  one  case  was  it  true  that  the  increased  time  in  critical  and 
non-critical  words  did  not  appear,  and  the  author  believes  on  other 
grounds  that  this  accused  person  was  not  guilty  of  the  charge  against 
him.  His  case  is  for  that  reason  not  included  in  the  above  figures. 

On  the  other  hand,  a  careful  analysis  shows  that  the  number  of 
faulty  reproductions  is  not  of  any  significance  for  the  purpose  of  the 
experiment,  except  in  so  far  as  they  give  an  indication  of  the  person's 
guilt  from  their  content.  The  author  also  admits  the  force  of  the 
objection  to  the  practical  application  which  is  based  upon  the  ground 
that  similar  results  must  be  expected  from  any  accused  person  who 
knows  of  the  facts  of  the  crime.  The  only  possibility  of  avoiding 
such  difficulties  is  by  the  careful  choice  of  critical  words. 

E.  H.  CAMERON. 
UNIVERSITY. 
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DO  COMBINATION  TONES  ORIGINATE  IN  THE 
MIDDLE  EAR  ? 

Helmholtz's  explanation  of  the  so-called  subjective  combination 
tones  has  provoked  considerable  discussion  and  experimentation,  and 
the  question  as  to  the  real  origin,  physically  speaking,  of  these  tones, 
is  usually  regarded  as  still  open.  Indeed,  new  theories  as  well  as 
supplements  and  modifications  of  the  Helmholtzian  view  have  not 
been  wanting  in  the  modern  literature  on  audition.  In  view  of  these 
facts  it  is  interesting  to  get  from  Professor  Titchener  a  clear  and 
definite  statement  of  the  present  status,  from  his  point  of  view,  of  this 
question.  The  careful  consideration  which  he  has  given  to  this  subject 
certainly  entitles  him  to  a  hearing. 


170  ORIGIN  OF  COMBINATION  TONES. 

Professor  Titchener  seems  to  accept  Helmholtz's  explanation  prac- 
tically as  originally  stated  in  the  Sensations  of  7 one.  He  holds  that 
"  recent  investigation  seems  to  show,  pretty  conclusively,  that  Helm- 
holtz  was  right,  and  that  these  tones  [i.  <?.,  combination  tone]  take 
their  physical  origin  in  the  middle  ear."  l  In  a  recent  number  of  this 
BULLETIN  8  I  took  exception  to  so  unqualified  an  acceptance  of  Helm- 
holtz's theory  as  this,  and  pointed  out  some  observations  that  tend  to 
discount  the  particular  part  of  this  theory  which  is  accepted  so  com- 
pletely by  Professor  Titchener.  "  These  observations,"  to  quote  in 
part  my  criticism,  "  of  course,  do  not  prove  that  the  tympanic  mem- 
brane and  the  ossicles  cannot  produce  combination  tones  as  Helmholtz 
supposed.  They  show,  however,  that  Helmholtz's  explanation  is 
incomplete  and  for  the  most  part  useless;  that  it  certainly  does  not 
touch  the  most  important  cause  of  combination  tones." 

"  The  first  sentence,"  says  Professor  Titchener,  "  is  correct;  but 
the  second  does  not  follow  from  the  data.8  The  removal  of  the  normal 
cause  may  permit  some  other  structure,  under  the  changed  conditions 
of  stimulation,  to  take  on  a  function  that,  with  the  normal  cause 
present,  it  is  prevented  from  discharging.  And  so  the  exposed  mem- 
brane of  the  round  window  may  perhaps  take  on  the  duties  normally 
performed  by  the  drum-skin;  duties  which,  under  ordinary  circum- 
stances, it  is  not  called  upon  to  perform."  4 

This  appears  to  be  needless  and  ungrounded  speculation,  and 
speculation  indulged  in  solely  to  support  a  personal  theory.5  If  we 
but  grant  Professor  Titchener's  assumption  tentatively,  we  find  that 
still  another  with  a  third  explanation  of  the  origin  of  combination  tones 
must  be  made,  in  order  to  account  for  certain  phenomena  pointed  out 
as  early  as  1891  and  easily  verified  by  anyone.  Cross  and  Goodwin* 
found  that  when  one  ear  was  closed  with  wax  and  the  wax  touched 
with  a  rod  which  in  turn  was  connected  with  a  sounding  tuning  fork 
while  another  such  fork  was  held  against  the  teeth  "  a  loud  differential 

1E.  B.  Titchener,  A  Text-book  of  Psychology,  L,  1909,  112. 

2 PSYCHOLOGICAL  BULLETIN,  Vol.  VI.,  397  ff. 

8  Probably  it  does  not,  but  it  certainly  seems  to  be  the  most  natural  conclu- 
sion in  view  of  other  facts,  some  of  which  will  be  mentioned  in  this  article. 

4  PSYCHOLOGICAL  BULLETIN,  Vol.  VII.,  p.  33  footnote. 

6  Professor  Titchener  will  pardon  this  statement ;  it  is  made  with  the  kindest 
personal  feelings,  but  says  better  what  I  mean  than  it  is  possible  to  put  it  in 
other  words,  and  of  course  we  are  discussing  a  question  which  must  stand  on  its 
own  merits. 

6  Cross  and  Goodwin,  Some  Considerations  Regarding  Helmholtz's  Theory 
of  Consonance,  Proc.  of  the  Am.  Acad.  of  Arts  and  Sciences,  XXVII.,  1891, 
pp.  1-12. 
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tone  was  heard  at  once  in  the  ear  against  which  the  rod  was  placed. 
If  both  rods  [connected  with  sounding  tuning  forks]  were  held  against 
the  teeth  or  head,  the  differential  tone  was  heard  in  both  ears."  Dif- 
ference tones  are  thus  evidently  produced  whenever  bone  conduction 
is  possible  so  that  both  tones  can  generate  vibrations  in  the  fluids  of 
the  inner  ear. 

The  most  natural  explanation  of  the  difference  tone  in  this  case,  on 
the  resonance  hypothesis,  seems  to  be  that  based  on  the  superposition 
of  vibrations  in  the  fluids  of  the  cochlea.1  Certainly  one  cannot  here 
invoke  this  supposed  new  function  of  the  round  window  membrane, 
and  for  two  reasons :  first,  the  impulse  does  not  play  directly  upon  this 
membrane ;  secondly,  the  ossicles  and  tympana  are  still  intact,  so  that 
the  oval  window  functions  normally.  Anyhow,  on  what  basis  does 
Professor  Titchener  assume  this  taking  up  of  a  new  function  by  the 
round  window  ?  Why,  moreover,  can  it  not  thus  function  with  the 
drum-skin  present,  if  it  must  function  ? 

From  Professor  Titchener's  point  of  view,  then,  combination  tones 
originate  (i)  normally  in  the  drum-skin,  i.  e.,  in  the  middle  ear.  (2) 
Whenever,  under  pathological  conditions,  this  is  made  impossible 
they  are  derived  by  the  same  principle  from  the  asymmetrical  vibra- 
tion of  the  membrane  of  the  round  window,  and  with  equal  success.2 
(3)  It  must  be  granted  that  4  loud'  combination  tones  may  originate  in 
the  inner  ear  proper,  in  cases  where  two  series  of  periodic  impulses  are 
conducted  to  the  same  cochlea  by  the  bones  of  the  head.3  Now,  it 
must  evidently  be  granted,  also,  that  not  a  single  case  of  unquestion- 
able origin  of  combination  tones  in  the  middle  ear  can  be  pointed  out 
or  established.  The  fact  that  experimenters  have  shown  that  certain 
membranes  will  give  rise  to  combination  tones  under  certain  conditions 
is  certainly  no  proof  that,  under  different  conditions,  the  ear  mem- 
branes will  do  the  same  thing,  and  so  effectively  as  is  demanded  by 
the  intensity  with  which  we  actually  hear  combination  tones.  Since 
all  wave  series,  to  become  audible,  must  be  mediated  by  the  fluids  of 
the  inner  ear,  where  the  magnitude  of  the  vibrations  bear  an  ap- 

M.  Peterson,  Combination  Tones  and  Other  Related  Auditory  Phenomena, 
1908,  103  ff. 

2  See  W.  V.  D.  Bingham,  '  The  R61e  of  the  Tympanic  Mechanism  in  Audi- 
tion,' PSYCHOLOGICAL  REVIEW,  XIV.,  229  ff.  Mr.  Bingham  and  others  studied 
the  hearing  of  a  subject  from  both  of  whose  ears  the  tympanic  membranes  and 
the  first  two  ossicles  had  been  removed.  The  experiments,  though  an  element 
of  uncertainty  was  not  completely  controlled,  "strongly  suggested  that  Miss 
Evans'  hearing  for  difference-tones  is  relatively  better  than  that  of  a  normal 
observer  with  intact  tympanic  membranes  "  (p.  242). 

8  Titchener,  Schaef er  and  Waetzmann  would  doubtless  all  grant  this. 
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preciable  ratio  to  the  size  of  the  total  vibrating  medium,  why  not 
make  the  one  assumption  of  origin  of  combination  tones  by  superposi- 
tion of  vibrations  in  the  liquid  of  the  cochlea,  if  it  answers  all  cases 
and  greatly  simplifies  the  explanation? 

Professor  Titchener  says  that  my  suggestion  of  combination-tone 
origin  in  the  liquid  of  the  inner  ear  is  not  novel.  "  Schaefer  had 
argued  from  the  analogy  of  telephone  membranes  to  the  assumed  func- 
tion of  the  drum-skin  or  (in  default  of  a  drum-skin)  of  the  membrane 
of  the  round  window ;  and  Waetzmann,  himself  not  original  in  the 
proposal,  had  declared  his  willingness  to  substitute  the  liquid  of  the 
labyrinth  for  the  drum-skin  and  ossicles  of  Helmholtz'  theory."1 
While  no  claim  of  novelty  is  anywhere  made,  it  is  certain  that 
Schaefer  in  his  theory  did  not  recognize  the  identity  in  principle  of 
Helmholtz's  two  mathematical  explanations.  He  therefore  fell  into 
the  same  error  as  did  Helmholtz.2  Professor  Max  Meyer  has  criti- 
cized Schaefer  from  the  latter's  own  viewpoint,  i.  e.,  not  recognizing 
the  physical  identity  of  the  principles  underlying  these  explanations.8 
Waetzmann,  indeed,  suggested  the  possibility  of  combination-tone 
origin  in  the  liquid  of  the  cochlea,  but  he  made  only  a  casual  reference 
to  it.  In  my  own  explanation  I  have  given  due  credit  to  Helmholtz 
for  the  underlying  principle,  even  though  his  original  applications  of 
it  are  different  from  mine.  This  principle  is  precisely  what  I  have 
shown  to  be  the  strong  point  in  Helmholtz's  theory,  with  the  modifi- 
cation suggested.  It  is  only  by  such  modification  that  the  theory 
avoids  such  difficulties  as  are  here  urged  against  Titchener's  view,  as  I 
have  elsewhere  pointed  out,4  and  that  the  greatest  simplicity  of  state- 
ment without  any  loss  of  efficiency  is  obtained. 

And  here  is  precisly  the  point  urged  in  my  earlier  article.  u  '  That 
these  tones  take  their  origin  in  the  middle  ear,'  is  just  what  recent 
investigations,  so  far  as  the  writer  is  aware,  do  not  show.  If  there  is 
any  part  of  Helmholtz's  theory  that  has  not  stood  the  test  it  is  just  this 
part."  Professor  Titchener  has  himself  admitted,  while  discussing 
another  point,5  that  neither  Schaefer  nor  Waetzman  —  the  two  auth- 
orities upon  whom  he  based  this  statement  —  accepted  unreservedly 
the  middle-ear  origin  of  combination  tones  so  definitely  held  to  in  the 

1  PSYCHOLOGICAL  BULLETIN,  Vol.  VII.,  p.  34. 

2  See  criticism  in  my  Combination   Tones  and  Other  Related  Auditory 
Phenomena,  footnote  p.  20,  also  p.  104. 

8 Max  Meyer,  Karl  L.  Schaefer's  '  Neue  Brklarung  der  Sub.  Comb.-tone,' 
PflugeSs  Archiv,  LXXXL,  1900,  49  ff. 

*  Combination  Tones  and  Other  Related  Auditory  Phenomena,  23  f. 
6  PSYCHOLOGICAL  BULLETIN,  Vol.  VII.,  top  of  page  34. 
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new  Text-Book  and  defended  in  the  BULLETIN.1  It  is  but  fair  also 
to  recognize,  in  this  connection,  the  views  of  Max  Meyer,  H.  Ebbing- 
haus,  and  others,  who  have  by  no  means  admitted  the  conclusiveness 
for  middle-ear  origin  of  combination  tones  of  the  experiments  of 
Schaefer  and  Waetzmann. 

JOSEPH  PETERSON. 
BRIGHAM  YOUNG  UNIVERSITY, 
PROVO,  UTAH. 

Let  us  be  clear  as  to  what  we  are  discussing !  In  his  paper  of  last 
November,  Professor  Peterson  affirmed  that  a  statement  in  my  Text- 
book  showed  a  complete  misapprehension  of  the  trend  of  recent  investi- 
gation ;  that  I  cited  no  literature ;  that  the  work  of  Dennert  and  Bing- 
ham  seemed  to  him  'to  overthrow  completely'  the  Helmholtzian 
theory;  and  that  he  himself  had  suggested  a  modification  of  that 
theory  u  which  aims  to  avoid  the  objections  which  are  fatal  to  the 
drum-ossicles  explanation,  and  which  has  certain  other  advantages." 
I  replied  that  Mr.  Peterson  had  been  anticipated  in  his  suggestion ;  2 
that  Schaefer  had  furnished  a  theoretical  answer  to  the  inference 
drawn  from  the  work  of  Dennert  and  Bingham ;  that  the  first  literary 
reference  in  the  Text-book  would  have  led  my  critic  to  the  investiga- 
tions upon  which  I  relied;  and  that  these  investigations,  which  Mr. 
Peterson  had  apparently  overlooked,  did  in  fact  justify  the  Text-book 
statement.  This  is  all,  surely,  straightforward  enough.  We  are  dis- 
cussing a  statement  made  not  later  than  May  i,  1909,  the  date  of  my 
preface,  and  the  question  is  whether  the  statement  is,  for  purposes  of 
undergraduate  instruction,  adequate  to  the  facts  as  known  at  that  time. 
I  have  tried  to  show  that  it  is ;  and  I  rest  my  case.3 

In  his  present  communication,  however,  Mr.  Peterson  has  shifted 
the  issue.  He  has  gone  behind  the  Text-book  statement,  which  (as  I 
said  before)  occurs  in  a  chosen  theoretical  context ;  I  could  no  more 
discuss  the  views  of  Max  Meyer  and  Ebbinghaus,  worthy  of  consider- 

1  Because  of  my  criticism  of  his  statement,  Professor  Titchener  assumes 
that  I  have  not  read  Nagel's  Handbuch  to  which  reference  is  made  in  my  mono- 
graph.    The  Weismannian  arguments  for  non-transmission  of  acquired  charac- 
ters illustrate  the  point  that '  facts '  or  '  evidences '  are  not  independent  of  their 
meaning. 

2  Not  by  Waetzmann  alone,  but  by  Schaefer  also  (Arch.  f.  d.  ges.  Physiol., 
LXXVIIL,  1899-1900,  524). 

3  There  are,  of  course,  some  details  of  Mr.  Peterson's  present  writing  that 
should  be  cleared  up ;  but  I  cannot  task  the  patience  of  the  readers  of  the 
BULLETIN  by  threshing  them  out.     My  critic  would  probably  grant  that  they 
are  not  of  primary  importance  to  our  discussion. 
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ation  as  they  are,  than  I  could  discuss  those,  say,  of  Wundt  or  Her- 
mann. He  has  gone  around  the  statement ;  for  the  question  of  bone 
conduction,  important  in  its  own  place,  is  wholly  irrelevant  to  the 
matter  originally  in  dispute.  And  he  has  gone  ahead  of  it ;  for  he 
assumes  that  I  hold  in  May,  1910,  to  what  I  published  in  May,  1909. 
"The  question  of  the  real  origin  of  these  tones,"  he  says,  "  is  usually 
regarded  as  still  open."  Personally,  I  have  never  regarded  it  as 
closed,  though  I  have  more  than  once  imagined  —  probably  in  com- 
mon with  others  —  that  it  was  near  to  closing.  That  is  what  I 
thought  a  year  ago,  for  the  reasons  given  :  I  now  have  reasons,  posi- 
tive and  negative,  for  thinking  otherwise.  Mr.  Peterson  has  all  the 
right  in  the  world  to  discuss  the  general  topic  of  subjective  combina- 
tional tones,  but  he  surely  has  no  right  to  shift  the  ground  of  con- 
troversy, without  warning,  from  the  special  to  the  general ;  a  single 
month  may  put  a  text-book  statement  out  of  date.1 

I  can  hardly  close  without  a  reference  to  Mr.  Peterson's  charge  of 
"needless  and  ungrounded  speculation,  indulged  in  solely  to  support 
a  personal  theory."  The  facts  are  these  :  the  theory  is  not  mine,  but 
Schaefer's;  I  said  that  "it  struck  me  as  reasonable";5  and,  as 
Schaefer  had  not  gone  into  details,  I  outlined  in  a  foot-note  the  way 
in  which  I  conceived  it  to  work. 

E.  B.  TITCHENER. 

GALVANOMETRIC  DEFLECTIONS  WITH   ELECTRODES 
APPLIED  TO  THE  ANIMAL  BODY. 

The  recent  article  by  Dr.  Sidis  ( i)  on  the  so-called  psycho-galvanic 
phenomena  is  in  some  respects  so  remarkable  as  to  warrant  the  con- 
sumption of  the  BULLETIN'S  space  and  the  readers'  time  in  criticism 
thereof.  The  fact  that  Sidis'  work  is  typical  of  all  that  has  been  done 
in  this  line  of  experimentation  gives  us  still  more  justification. 

Dr.  Sidis  claims  that  the  results  obtained  by  other  experimenters 
in  psycho-galvanism  can  be  explained  as  due  (a)  to  variations  in  the 

1  May  I  give  another  illustration  in  this  same  field  ?    A  year  ago  the  for- 
mant  theory  of  the  timbre  of  certain  musical  instruments  was  well  to  the  front ; 
to-day  we  have  Kohler's  work,  and  the  status  of  the  formant  theory  is  altogether 
doubtful.     What  is  the  text-book  writer  to  do  ?    What  can  he  do,  but  try  to 
reflect  the  condition  of  knowledge  at  the  time  of  writing  ? 

2  Stumpf  now  takes  the  same  position.    "  Dass  das  Trommelfell  fur  die  BUd- 
ung  der  Kombinationstone  nicht  unentbehrlich  ist,  wie  aus  der  schbnen  Unter- 
suchung  Binghams  m.  E.  zwingend  hervorgeht,  beriihrt  gleichfalls  nicht  das 
Wesentliche.     Eskbnnte  statt  desTrommelfellsimmer  noch  eine  andere  asym- 
metrische  Membran  oder  es  konnten  asymmetrische  knoclierne  Teile  herange- 
zogen  werden"  (Zeits.f.  Psychol.,  I/V.,  1910,  139). 
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resistance  offered  to  the  electric  current  at  the  points  where  it  passes 
from  the  electrodes  to  the  skin  or  other  tissues,  or  (£)  to  local  chemi- 
cal action  between  the  electrodes  and  the  bodily  secretions,  or  the 
bodily  fluids,  where  the  electrodes  are  inserted,  thus  setting  up  a  differ- 
ence of  potential  between  the  two  electrodes.  This  explanation  would 
be  quite  satisfactory  if  we  were  confronted  with  the  results  of  the 
psycho-galvanic  experiments  alone,  but  the  electro-cardiograms  which 
have  been  so  successfully  obtained  by  Waller  (2),  Einthoven  (3), 
Krauseand  Nicolai  (4),  Noyons  (5),  and  others  (6-8)  cannot  be  so 
lightly  brushed  aside.  These  physiologists  obtain  records  of  the 
galvanometric  deflection  which  represent  faithfully  the  phases  in  the 
contraction  of  the  heart,  from  electrodes  applied  to  the  exterior  of  the 
body,  preferably  by  immersing  the  hands  or  hand  and  foot  in  jar- 
electrodes.  This  method  for  obtaining  cardiograms  has  been  found 
serviceable  in  diagnosis  of  cardiac  troubles.  Now  it  is  possible  that 
the  periodic  variations  in  potential-difference  which  the  electro-cardio- 
gram records  give  are  due  to  periodic  variations  in  the  volumes  of  the 
members  immersed  in  the  saline  solutions,  or  to  other  strictly  local 
effects  of  the  pulse.  The  physiologists,  however,  adopt  the  somewhat 
naive  theory  that  the  electric  potentials  of  the  heart  itself  are  in  some 
mysterious  way  projected  to  the  periphery  of  the  body,  the  potential  of 
the  apex  to  the  left  side  of  the  body,  and  the  potential  of  the  base  to  the 
right  side. 

Dr.  Sidis  thinks  that  he  has  discovered  proofs  of  the  existence  of 
electric  currents  of  intra-bodily  origin,  which  can  withstand  reasonable 
objections.  He  bases  his  conclusions  on  results  obtained  with  platinum 
electrodes  within  the  tissues,  assuming,  apparently,  that  no  chemical 
action  takes  place  between  the  platinum  and  the  bodily  fluids,  and  that 
since  no  battery  or  other  extraneous  source  of  current  was  employed, 
mere  variations  in  resistance  connot  account  for  the  galvanometric 
deflections.  Under  the  conditions  of  Sidis'  experiment  deflections 
occurred  (a)  immediately  upon  the  insertion  of  the  electrodes,  decreas- 
ing to  zero  a  short  time  thereafter,  and  (6)  upon  muscular  activity  of 
the  members  or  parts  of  the  body  in  which  the  electrodes  lay. 

The  platinum  electrode  for  work  of  this  sort  was  discarded  by 
physiologists  a  quarter  of  a  century  ago,  and  for  cause.  I  am  informed 
by  Dr.  Pfund,  of  the  Johns  Hopkins  Physics  Department,  that  if  it 
were  possible  to  secure  a  piece  of  platinum  so  homogeneous  that  when 
divided  and  the  two  halves  used  as  electrodes  in  the  same  solution  — 
as  on  the  tip  of  the  tongue  —  a  sensitive  galvanometer  connected  with 
them  would  show  no  deflection,  the  mere  bending  of  one  of  the  pieces, 
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thus  changing  the  internal  stresses,  would  so  differentiate  the  two  that 
deflection  would  be  found.  Heating  the  two  unequally  would  pro- 
duce the  same  result.  Not  only  is  platinum  polarizable,  but  it  acts 
definitely  on  organic  substances. 

That  platinum  electrodes  in  contact  with  organic  fluids  can  produce 
an  E.M.F.,  is  shown  by  one  of  Sidis'  own  experiments.  "If  now 
we  take  cotton  and  saturate  it  with  the  secretions  from  the  arm  pit, 
and  then  let  the  cotton  soak  in  a  small  beaker  filled  with  distilled  water 
and  immerse  one  of  the  platinum  electrodes  in  the  beaker  and  the  other 
platinum  electrode  in  another  beaker  with  pure  distilled  water,  the 
galvanometric  deflection  is  found  to  be  of  the  same  order  of  magni- 
tude and  in  the  same  direction  as  in  the  experiment  on  the  arm  pit 
and  shoulder ."  (Sidis'  italics.)  If  the  electrodes,  when  in  separate 
beakers,  one  of  distilled  water  and  the  other  of  dilute  animal  secretion, 
show  a  difference  of  potential,  we  need  not  be  surprised  if  they  show 
a  potential-difference  when  lying  in  the  living  tissues. 

That  the  deflection  attendant  upon  the  insertion  of  the  electrode 
quickly  disappears,  and  that  muscular  action  of  the  members  in  which 
the  electrode  lies  renews  it,  go  to  confirm  the  conclusion  that  the  phe- 
nomena observed  by  Sidis  are  due  simply  to  local  action  on  the  elec- 
trodes. The  fact  that  Sidis  was  able  to  get  the  galvanometer  deflec- 
tions by  causing  passive  movements  of  the  tissues  in  which  the  elec- 
trodes lay,  supports  this  interpretation.  The  record  of  the  experiment 
in  which  the  electrodes  were  moved  in  the  tissues  is  not  convincing. 
Apparently,  the  movements  were  made  before  the  galvanometer 
deflections  had  become  zero.  Whether  the  difference  in  potential  be- 
tween the  electrodes  when  in  the  body  depends  on  a  difference  between 
the  fluids  at  the  two  points,  or  on  differences  between  the  electrodes 
themselves,  might  have  been  determined  by  interchanging  the  elec- 
trodes (but  without  heating  them  in  the  gas  flame !)  . 

The  striking  thing  about  all  the  work  on  psycho-galvanism  is  that 
the  enthusiasts  have  either  been  unable  to  conceive  of  the  simplest  and 
most  obvious  check  experiments,  or  have  been  unwilling  to  carry  them 
out.  The  topography  of  the  potential  differences  has  not  even  excited 
their  curiosity.  Sidis,  for  example,  does  not  show  that  the  two  elec- 
trodes when  placed  an  inch  apart  would  not  give  the  same  deflection 
as  when  in  opposite  limbs.  Again,  the  experimenters  seem  to  have 
ignored  the  vast  amount  of  physiological  work  which  has  been  done 
on  the  electric  currents  produced  in  nerve,  in  muscle,  and  in  the  skin; 
all  of  which  has  direct  bearing  on  the  problem  they  are  attacking,  and 
which  must  be  considered  before  any  headway  can  be  made.  Perhaps 
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the  greatest  lack  on  the  part  of  the  experimenters  is  a  comprehension 
of  the  simple  principles  of  electric  phenomena.  Even  the  physiolo- 
gists who  are  working  with  electro-cardiograms  do  not  realize  that 
the  polarized  electric  waves  which  they  suppose  to  radiate  from  the 
heart  are  not  ordinary  electric  '  currents.* 

If  a  difference  in  potential  does  exist  between  two  bodily  members 
at  a  given  moment,  it  is  possible  that  it  is  due  to  unequal  motor  dis- 
charges from  the  nervous  centers.  The  differences  should  be  investi- 
gated from  that  point  of  view,  for  a  justification  thereof  would  open 
up  an  important  means  of  studying  motor  discharges. 

As  for  the  alleged  psycho-galvanic  phenomena,  they  do  not  seem 
to  have  progressed  beyond  the  stage  of  allegation.  The  experiments 
up  to  date  can  be  explained  as  showing  that  mental  activity  is  accom- 
panied by  muscular  activity  and  by  variations  in  animal  secretions. 
Perhaps  something  may  be  done  in  the  future  to  establish  the  useful- 
ness of  the  psycho-galvanic  experiments,  but  it  will  be  done  by  physi- 
ologists who  are  skilled  physicists,  and  with  the  string -galvanometer. 

KNIGHT  DUNLAP. 
JOHNS  HOPKINS  UNIVERSITY. 
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EVOLUTION  AND  CONSCIOUSNESS. 

EDITOR  PSYCHOLOGICAL  BULLETIN: 

In  the  PSYCHOLOGICAL  REVIEW  for  March  we  find  in  the  Presi- 
dental  Address  of  Professor  Judd  on  '  Evolution  and  Consciousness '  a 
criticism  of  McDougall's  Social  Psychology.  Here  is  the  gist  of  the 
criticism  :  "  I  do  not  agree  with  him  when  he  minimizes  intellect  as 
distinguished  from  instinct.  I  do  not  sympathize  with  him  at  all  in 


I78  BOOKS  RECEIVED. 

his  attempt  to  bring  human  action  back  to  the  fundamental  formula  of 
all  animal  behavior.  Human  behavior  is  not  aimed  at  maintaining  one- 
self within  the  environment,  it  is  aimed  rather  at  complete  remoulding  of 
the  whole  environment,  and  the  chief  instrument  in  this  process  of  re- 
moulding is  intellectual  comparison  and  deliberation,  not  emotion.1 .  .  . 
At  all  of  the  lower  stages  of  life  the  environment  is  dominant.  . .  . 
With  the  appearance  of  consciousness,  however,  the  balance  is  changed. 
The  individual  takes  up  the  environment  and  begins  to  make  it  over  so 
as  to  conform  to  patterns  developed  within.2 .  .  .  The  inner  world  with 
its  conscious  pattern  for  changes  in  the  outer  world  is  more  important 
than  any  form  of  objective  selection."3  We  find  inMcDougall's  book 
on  page  263  the  following:  u  The  development  of  self -consciousness 
.  .  .  renders  the  behavior  of  the  individual  less  dependent  upon  his 
environment;  .  .  .  it  involves  a  continuous  advance  from  action  of  the 
type  of  immediate  response  to  the  impressions  made  on  the  sense 
organs  and  an  approximation  towards  complete  self-determination, 
towards  conduct  that  is  the  issue  of  conditions  wholly  comprised  within 
the  constitution  of  the  mind." 

Ought  you  not  to  publish  these  two  statements  together  ? 

J.  D.  STOOPS. 
GRINNEH,  COU,EGE. 

1P.  89.  2  P.  91.  8P.  90. 
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NOTES  AND  NEWS. 

THE  New  York  Branch  of  the  American  Psychological  Association 
met  on  April  25  in  affiliation  with  the  Section  of  Anthropology  and 
Psychology  of  the  New  York  Academy  of  Sciences.  The  afternoon 
session  was  held  in  the  psychological  laboratory  of  Columbia  Univer- 
sity and  the  evening  session  at  the  American  Museum  of  Natural  His- 
tory. Papers  were  read  by  J.  V.  Breitwieser,  4  The  Attention  Wave ' ; 
B.  R.  Simpson,  «  Correlation  of  Mental  Abilities' ;  H.  H.  Goddard, 
4  Development  of  the  Sense  of  Form  in  Feeble-minded  Children  ' ;  W. 
S.  Monroe,  *  Indications  of  Incipient  Fatigue  ' ;  J.  McK.  Cattell,  «  The 
Measurement  of  Psychological  Merit ' ;  Joseph  Jastrow,  '  Recent  Ap- 
plications of  the  Stereoscopic  Principle/.  A.  Hoch,  *  Mental  Mechan- 
ism of  Dementia  Prsecox,'  and  W.  P.  Montague,  '  Life  as  Potential 
Energy.'  At  an  informal  meeting  of  psychologists  beween  the  sessions 
it  was  decided  to  perfect  the  organization  of  the  New  York  Branch. 
Annual  dues  were  arranged  to  provide  for  the  printing  and  distribution 
of  programs  and  notices  of  the  meetings. 

THE  annual  gathering  of  Experimental  Psychologists  took  place  at 
Baltimore  on  April  19-21,  by  invitation  of  Professor  John  B.  Watson, 
of  the  Johns  Hopkins  University. 

THE  first  meeting  of  New  York  State  Teachers  of  Educational  Psy- 
chology was  held  at  Ithaca,  April  8  and  9,  at  the  invitation  of  the 
Educational  Department  of  Cornell  University.  The  extent  and  form 
of  instruction  in  neurology  and  the  place  of  experimental  work  in  the 
course  in  educational  psychology  were  discussed.  The  latter  discussion 
was  supplemented  by  an  exhibition  of  the  apparatus  used  for  demon- 
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stration  in  the  Cornell  course  in  general  psychology,  of  the  drill  and 
research  equipment  of  the  psychological  laboratory,  and  of  apparatus 
in  the  educational  laboratory  for  the  conduct  of  mental  tests.  The 
evening  meeting  was  held  in  the  psychological  laboratory,  where  the 
formal  program  was  followed  by  a  resume  by  Professor  Titchener  of 
the  contributions  of  the  Cornell  laboratory  to  structural  psychology, 
with  special  reference  to  the  experimental  psychology  of  the  thought- 
processes.  A  committee  was  appointed,  consisting  of  Professor  G. 
M.  Whipple  of  Cornell  (chairman),  Professor  George  M.  Forbes  of 
Rochester,  Dr.  W.  Van  Dyke  Bingham  of  Columbia,  and  Dr.  Susan 
F.  Chase  of  Buffalo  Normal  School,  to  arrange  for  a  meeting  next  year. 

THE  Argentine  Republic  has  issued  an  invitation  for  an  Inter- 
national American  Scientific  Congress,  to  be  held  in  Buenos  Aires 
July  10-25  of  this  year,  in  celebration  of  the  centenary  of  the  Revo- 
lution of  1810.  Invitations  have  been  issued  to  psychologists,  but  we 
have  not  been  informed  whether  a  separate  section  for  psychology  is 
contemplated. 

DR.  WALTER  T.  MARVIN,  preceptor  of  philosophy  at  Princeton 
University,  has  accepted  a  call  to  the  chair  of  mental  philosophy  and 
logic  in  Rutgers  College. 

DR.  BORDEN  P.  BOWNE,  of  Boston  University,  died  on  April  i . 
Besides  his  many  contributions  to  philosophy,  Professor  Bowne  was 
the  author  of  an  Introduction  to  Psychological  Theory. 

THE  following  are  taken  from  the  press : 

CHARLES  HUGHES  JOHNSTON,  junior  professor  of  education  at  the 
University  of  Michigan,  has  been  elected  dean  of  the  School  of  Edu- 
cation at  the  University  of  Kansas,  where  he  will  also  offer  courses  in 
educational  psychology. 

PROFESSOR  E.  L.  THORNDIKE,  of  Columbia  University,  recently 
delivered  a  course  of  lectures  at  the  University  of  Illinois  on  4  Individ- 
ual Differences  and  their  Causes.' 


Until  September  i,  MSS.,  books  for  review,  and  correspondence 
relating  to  the  BULLETIN  and  INDEX  should  be  addressed  to  Professor 
H.  C.  Warren,  Princeton,  N.  J. 

MSS.  and  correspondence  relating  to  the  MONOGRAPHS  (a,s  well 
as  the  REVIEW)  should  be  addressed  to  Professor  J.  B.  Watson, 
Johns  Hopkins  University,  Baltimore,  Md.,  during  Professor  Angell's 
absence  abroad. 
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A  DESCRIPTION   OF   THE  AFFECTIVE  CHARACTER 
OF   THE   COLORS   OF  THE    SPECTRUM. 

BY  NEWTON  A.  WELLS, 
Professor  of  Architectural  Decoration,  University  of  Illinois. 

It  is  possible  to  distinguish  in  consciousness  two  kinds,  or  quali- 
ties, of  objectivity  with  their  corresponding  phases  of  subjectivity.  One 
is  that  objectivity  which  results  from  the  focusing  of  attention  upon 
the  stimulating  causes  of  consciousness ;  the  other  is  an  objectivity, 
often  called  subconscious,  which  results  from  a  response  of  the  sensor- 
ium  to  a  stimulus  upon  which  the  attention  may,  or  may  not,  be 
focused. 

For  example  ;  I  may  be  reading  in  a  richly  furnished  and  tastefully 
decorated  interior.  Although  my  attention  is  upon  the  subject-matter 
of  my  reading,  I  am  still  pleasurably  conscious  of  the  luxury  and  har- 
mony of  the  surroundings  which  attracted  my  attention  upon  entering. 

This  subconscious  objectivity,  stimulated  by  the  presence  of  sense- 
impressions  outside  the  focus  of  attention,  we  shall  designate  as 
mood,  in  order  to  distinguish  it  from  the  ideation  of  definitely  focused 
attention. 

It  is  not  probable  that  many  people  realize  the  enormous  influence 
which  is  exercised  upon  human  felicity  by  the  presence  of  agreeable, 
or  disagreeable  sensory  stimuli.  Among  such  stimuli  color  plays  a 
very  important  role.  For  many  years  the  writer  has  believed  that  dif- 
ferent colors  stimulate,  in  the  majority  of  sensibilities,  corresponding 
differences  of  mood.  (Will  the  reader  pardon  me  for  continuing  in 
the  first  person?)  Feeling  about  color  as  I  did,  I  began  to  be  curious 
to  know  if  others  felt  the  same.  My  own  feeling  is  as  follows  :  crim- 
son, or  deep  red  with  a  trace  of  blue  in  it,  when  standing  alone,  or 
seen  in  large  quantity,  always  gave  me  vague  impressions  of  passion, 
rage,  blood,  etc. ;  scarlet,  or  red  with  a  trace  of  yellow,  the  blare  of 
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trumpets,  etc. ;  deep-orange,  the  heat  of  flame,  soon  excites  irritation 
to  a  feeling  of  suffocation ;  orange-yellow,  warm,  glowing,  lively ; 
yellow,  joyous,  gay,  merry;  yellow-green,  cheerful,  smiling;  green, 
peaceful,  neither  sad  nor  cheerful ;  blue-green,  sedate,  sober ;  blue, 
cool  tranquillity ;  violet-blue,  stern,  hard,  unyielding,  gloom ;  violet, 
subduing,  serious  to  the  point  of  melancholy  ;  purple,  stately,  pompous, 
impressive. 

Analyzing  my  own  feelings,  or  mood  affection,  I  found  that  the 
hues  of  the  spectrum  from  red  to  yellow-green  act  as  excitants,  this 
excitation  being  most  intense  at  red  and  diminishing  in  intensity  until 
the  mood  affection  became  tranquil  at  green.  At  blue,  a  grave  mood 
reaction  became  noticeable,  then  descending  to  solemnity  in  violet. 

Wishing  to  learn  if  other  sensibilities  were  affected  in  a  like  man- 
ner, I  several  years  ago  commenced  making  a  series  of  experiments 
upon  the  members  of  my  various  classes  in  drawing,  design,  and  art- 
history.  These  experiments  have  extended  over  a  period  of  about  six 
years,  in  which  more  than  two  hundred  and  fifty  individuals  have  been 
examined.  The  results  based  upon  the  sixty -three  individuals  exam- 
ined recently,  and  herewith  given,  do  not  materially  differ  from  those 
previously  examined. 

I  am  aware  of  experiments  already  performed  and  looking  toward 
like  results ;  such,  for  example,  as  the  exposure  of  the  subjects  for  a 
period  of  fifteen  minutes  to  the  stimulus  of  a  given  hue  which  was 
thrown  upon  a  screen  in  a  darkened  room  by  means  of  a  lantern  pro- 
jection. Such  a  form  of  experiment  seems  objectionable  "because  the 
color  stimulus  thus  applied,  transcends  in  intensity  all  of  the  ordinary 
experiences  of  everyday  life.  It  also  concentrates  attention  upon  a 
meaningless  sense-impression  for  a  length  of  time  which  wearies  the 
sensibilities  thus  over-stimulated,  to  a  point  where  normal  mood  reac- 
tion becomes  altogether  improbable.  The  desirable  thing  to  learn  is 
the  affective  character  of  a  given  color  stimulation  under  normal  or 
every-day  conditions.  It  has  seemed  best,  therefore,  to  follow  the  pro- 
cedure herewith  described. 
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A 

a 
B 

C 
D 

E 

b 

F 
G 
H 

7604 

Crimson 

Scarlet  
6867 
6567 

6208 
Deep-orange 
Orange-yellow 

5889 
Yellow 
5808 
Yellow-green 

5350 

Green 

5289 

Blue-  green 
5000 
4861 

Blue  4732 
B.  Violet  4307 

Violet 
4°59 

3933 
Purple 

3700  ? 

quiet 
sad 
lively 
sombre 
restful 

DESCRIPTION  OF  EXPERIMENT  A. 

The  solar  spectrum  was  divided  into  twelve 
separate  hues,  the  names  and  approximate  loca- 
tion of  which  are  given  in  the  diagram. 

These  hues  were  painted  to  as  full  saturation 
as  possible  with  analine  dyes  upon  two-inch 
squares  of  white  water-color  paper.  These 
squares  were  then  mounted  upon  a  large  sheet 
of  neutral  gray,  in  a  horizontal  row,  about  three 
inches  apart,  following  the  order  of  the  spec- 
trum. Each  hue,  upon  the  color  chart  thus 
formed,  was  designated  by  a  number  printed 
above  it  on  the  gray  back-ground,  beginning  at 
the  red  end  of  the  spectrum. 

The  use  of  a  neutral  gray  ground  is  prefer- 
able as  it  avoids  the  extreme  contrasts  of  the 
dark  hues  with  white,  also  of  the  light  hues  with 
black.  It  is  also  a  well-known  fact  to  all  color- 
ists  that  saturated  as  well  as  non-saturated  colors, 
show  to  their  fullest  value  upon  a  gray  ground. 
Unbalanced,  or  exaggerated  contrasts  of  the  jux- 
taposed hues  are  also  avoided  by  their  arrange- 
ment in  their  spectral  order. 

The  color  chart  being  hung  before  the  class, 
the  following  list  of  words,  always  in  the  order 
here  given,  so  as  to  avoid  inferences,  was  then 
written  upon  the  black-board  ' 


exciting 
solemn 
neutral 
gay 
cheerful 

depressing 
loud 
heavy 
light,  or  airy 
noisy 

peaceful 
dignified 
gloomy 
energetic 
dainty 

After  distribution  of  slips  of  blank  paper  the  members  of  the  class 
were  instructed  to  designate  each  of  the  twelve  colors  by  number  and 
to  write  opposite  each  number  some  word  from  the  list  which  would 
express  the  feeling  or  mood  suggested  by  the  color  represented  by 
that  number.  They  were  also  given  the  privilege  ef  employing  any 
words  not  in  the  list,  which  might  better  express  their  feeling.  All 
were  cautioned  against  employing  such  purely  subjective  descriptions 
as  '  pleasant '  and  'unpleasant,'  or  'agreeable*  and  'disagreeable/ 
since  it  was  not  so  much  a  question  of  what  they  liked  and  disliked, 
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as  ivky  they  liked,  or  disliked.  They  were  also  cautioned  against  any 
consultation,  or  comparison  of  views,  since  that  would  vitiate  all  indi- 
viduality of  opinion.  It  will  be  noticed  that  the  list  of  words  is  written 
in  so  confused  a  manner  as  to  give  no  hint  as  to  their  classification  into 
groups  of  energized,  tranquilized  and  subdued  moods.  In  case  a 
color  suggested  no  mood  feeling  whatever,  the  individual  was  requested 
to  indicate  the  fact  by  drawing  a  dash  line  against  that  number.  After 
being  filled  in,  the  slips  were  signed  by  their  respective  authors  and 
collected  for  tabulation.  Upon  inquiry  it  was  learned  that  only  one 
individual  out  of  the  sixty-three  whose  replies  are  here  tabulated  had 
ever  heard  of  a  like  psychological  examination.  This  was  Mr.  B  —  y, 
who  described  to  me  the  lantern  projection  experiment  already  referred 
to.  The  people  examined  came  mostly  from  well-to-do  suburban 
homes  of  the  Middle  West,  they  were  also  students  scattered  among 
the  various  colleges  of  engineering,  science,  literature  and  arts,  and 
agriculture.  But  a  very  small  proportion  of  them  were  what  is  known 
as  '  art  students/ 


EXPERIMENT  A. 
Tabulated  Results  for  the  32  Men  and  31  Women  Examined. 


GROUP  I. 

Mood  reactions  indicat- 
ing some  kind  and  de- 
gree of  exciting  influ- 
ence. 


GROUP  II. 

Mood  reactions  indicat- 
ing some  kind  and  de- 
gree of  tranquilizing 
influence. 


GROUP  in. 

Mood  reactions  indicating  some 
kind  and  degree  of  subduing 
influence. 


rich,  showy....  4 

exciting  .........  6 

energetic 
loud 
lively 
noisy 


cheerful  .........  6  Wg. 

gay  ...............  i 

gaudy  ............  2 

warm  ............  2 

danger  ...........  I  D. 

gay,  heavy  .....  i  P. 

44 

1  8  men 
26  women 
Corrected  41 
16  men,  25  women 


Replies  for  Crimson. 

quiet  .......  3  A.  S.  R. 

restful  .....  _£  W. 

~4 

4  men 
o  women 
Corrected  o 


dignified 2 

impressive  2 

depressing 2  Hs. 

sombre 3  Ry.  A.  C. 

heavy ._6  V. 

10  men 
5  women 
Corrected  10 
6  men,  4  women 

Total,  63  replies 
Corrected  51  replies 
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Replies  for  Scarlet. 


energetic  , 

...  4 

quiet  

i  V.        heavy  ...i  Hs. 

gay  

...10 

restful  

i  C.        depressing  i  Br. 

exciting  

..17 

neutral  

i  S.         solemn  2  Ry.  A. 

striking  

..  i 

3                                                4 

cheerful  

-  3 

3  men 

2  men 

lively  

••  3 

o  women 

2  women 

loud  , 

...  7 

Corrected  o 

Corrected  o 

tiring  

..  i 

noisy  

6 

Total  63  replies 

gaudy  

...    2 

Corrected  56  replies 

warm  

...    I 

rich,  warm  

...    I 

56 

27  men 

29  women 

Replies  for 

Orange  (deep}. 

cheerful  , 

...  7 

quiet  

i  Hk.        sad  i  A. 

loud  

..19 

neutral  

i  St.         depressing  i  W. 

lively  

••  5 

2                                                                          2 

exciting  

..10 

i  man 

2  men 

gaudy  

..  i 

i  woman 

o  women 

noisy  

••  9 

Corrected  o 

Corrected  o 

gay  

..  4 

bright  

..  i 

Total  63  replies 

restless  

.  i 

Corrected  59  replies 

garish  

.  i 

rich,  glowing  , 

i 

59 

29  men 

30  women 

Replies  for 

Orange-yellow. 

gay  

..12 

neutral  , 

,  2        sad  i  A. 

lively  

...II 

peaceful  .... 

2        heavy  i  Wg. 

frivolous  

..    I 

restful  

I                                                                 2 

garish  

..    I 

mellow  , 

i         i  man 

noisy  

-  3 

6        i  woman 

uneasy  

...  i 

2  men 

Corrected  o 

cheerful  

..  9 

4  women 

light  

...  i 

Total  63  replies 

loud  

...  4 

Corrected  61  replies 

exciting  

..  i 

bright  

..    2 

energetic  

<••  3 

••  3 

light,  airy  

"_3 

55 

29  men 

26  women 
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light,  airy 36 

noisy 2 

cheerful 9 

gay 4 

exciting i 

joyous i 

53 

29  men 
24  women 


lively 4 

light,  airy 8 

cheerful ._2 

^4 

7  men 
7  women 


light i 

loud 5 

noisy 4 

cheerful 3 

sprightly i 

exciting 4 

gaudy i 

gay 3 

energetic 2 

garish i 

lively ,.._3 

28 

12  men 
16  women 


gay 

loud 

lively 

light 

exciting 

cheerful 

strong 

energetic... 

noisy 

gaudy I 

34 


5 
ii 

4 

2  Hk.  Hn. 

2 
2 
I 

4 

2 


Replies  for  Yellow. 

neutral i 

quiet i 

restful 2 

peaceful .^2 

~6 

i  man 
5  women 


depressing i  He. 

bilious i  J. 

sombre i  St. 

dignified i  Hs. 

~4 

2  men,  2  women 
Corrected  o 


Total  63  replies 
Corrected  59  replies 


Replies  for  Yellow-green. 


Replies  for  Green. 

restful ii 

quiet 5 

peaceful 8 

neutral 2 

cool i 

tender i 

32 

17  men 
15  women 


depressing 4  Hn.  R. 

sombre 2  G.  Gu. 

dull i 

gloomy 2  V.  P. 

sickly i 

10 
8  men 

2  women 

Corrected  4  men,  i  woman 

Total  63  replies 
Corrected  58  replies 

depressing 2  G.  Hk. 

sombre .1  R. 

3 

3  men 

o  women 
Corrected  o 

Total  63  replies 
Corrected  60  replies 


Replies  for  Blue-green. 
peaceful 8        depressing i 


restful 10 

quiet i 

3 

neutral _i 

23 

20  men 
3  women 


solemn i 

sad 2 

peaceful,  sombre i 

gloomy £ 

6 

4  men 
2  women 

Total  63  replies 
Corrected  61  replies 
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8  men,  26  women 

Corrected  32 

6  men,  26  women 

Replies  for  Blue. 

dignified  

light,  airy  

i  V.        restful  4 

sombre  

A 

gray 

energetic  

solemn  

6 

stronsr 

I                                                                21 

depressing  

exciting 

T 

12               ii  men 

impressive  

T 

4  men 

8  women 

30 

8  women 

15  men,  15  women 

Corrected  n 

3  men 

Total  63  replies 

8  women 

Corrected  62  replies 

Replies  for  Violet-blue 

. 

No  replies  in 

peaceful  6 

solemn  

••  7 

this  group 

restful  6 

heavy  

..10 

quiet  2 

dignified  , 

,..  4 

neutral  3 

sombre  

••  5 

17 

sombre,  rich  

..    2 

9  men 

sombre,  sad  

.,    2 

8  women 

dull  

...   2  D. 

sad  

..  6 

gloomy  

••  7 

depressing  

..  i 

46 

Total  63  replies 

23  men 

Corrected  62  replies 

23  women 

Corrected  45 

22  men,  23  women 

Replies  for  Violet. 

energetic  i  R. 

neutral  2  G. 

gloomy  

••  9 

i  man 

no  effect  i  R. 

solemn  ;  

••  7 

Corrected  o 

restful  i 

solemn,  peaceful 

..  i 

restful,  elegant,  i 

depressing  

..  6 

quiet  3 

richness  

j 

8 

sad  

..  8 

3  men 

dignified  

..  8 

5  women 

heavy  

..  6 

Corrected  6 

sombre  

••  5 

i  man,  5  women 

impressive  

-  3 

54 

28  men 

Total  63  replies 

26  women 

Corrected  61  replies 
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Replies  for  Purple. 

loud i  peaceful 2  Wt.     solemn 4 

gay 4  P.  C.  G.  H.     neutral .1  Go.    dignified 22 

irritating i  3  rich,  dignified...  I 

energetic i  i  man  sombre 5 

lively i  L.  2  women  impressive 6 

lively,  dignified  i  Wg.  Corrected  i  woman      depressing 4 

9  heavy 3 

4  men  sad 2 

5  women  sorrow i  D. 

Corrected  3  gloomy i 

omen  nauseating 2  J.  By. 

3  women  51 

27  men 

Total  63  replies  24  women 

Corrected  52  replies  Corrected  48 

24  men 
24  women 

Summary  of  Results  for  Experiment  A. 

Group  I.  Group  II.  Group  III. 

Excitation.  Repose.  Gravity. 

Crimson  44  Crimson  4  Crimson  15 

Scarlet  56  Scarlet  3  Scarlet  4 

Deep-orange  59  Deep-orange  2  Deep-orange  2 

Orange-yellow  55  Orange-yellow  6  Orange-Yellow  2 

Yellow  53  Yellow  6  Yellow  4 

Yellow-green  14  Yellow-green  39  Yellow-green  10 

Green  28  Green  32  Green  3 

Blue- green  34  Blue-green  23  Blue-green  6 

Blue  12  Blue  21  Blue  30 

Violet-blue  o  Violet-blue  17  Violet-blue  46 

Violet  i  Violet  8  Violet  54 

Purple  9  Purple  3  Purple  51 

EXPLANATIONS  AND  CORRECTIONS  OF  ABNORMAL  REPLIES. 

While  tabulating  the  above  results  some  very  contradictory  and 
unusual  replies  were  observed.  The  individuals  making  these  unusual 
replies  were  subsequently  examined  separately  for  color  perception  by 
the  Nagel  method,  from  which  the  following  facts  appeared. 

1.  There  appears  to  be  quite  a  variety  in  the  degrees  of  develop- 
ment  of  color  perception. 

2.  This  development  is  more  complete  among  women  than  among 
men. 

3.  This  deficiency  is  usually  to  be  found  in  the  perception  of  reds 
and  greens. 
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4.  This  deficiency,  or  weakness  of  color  perception,  is  usually 
accompanied  by  either  aversion  or  indifference  to  that  region  of  the 
spectrum  in  which  the  deficiency  occurs. 

These  facts  are  clearly  brought  out  by  an  examination  of  the  fol- 
lowing records  of  the  individuals  examined. 

RECORDS  OF  TESTS  FOR  ABNORMAL  COI<OR  PERCEPTION  MADE  BY  THE 
NAGEI,  Tafeln.    17  MEN  AND  6  WOMEN. 

Mr.  V.  .  .  .,  who  called  crimson  '  heavy,'  scarlet  'quiet,'  yellow-green  'gloomy,' 
and  green  '  loud. ' 

Record  :  A 12,  saw  olive-green  and  another  color  which  he  could  not  name 
but  thought  it  some  kind  of  a  greenish,  or  bluish  cast.  Called  B$  *  carmine 
and  light  brown.' 

Called  B2  the  same  and  saw  no  difference  in  the  red  and  brown-red. 
Saw  but  two  differences  of  hue  in  Bi,  which  he  called  russet  and  yellow- 
green.  Was  very  uncertain  as  to  the  gray  and  the  greenish-yellow  in  Ai4. 
Abnormal  to  red  and  green. 

Mr.  R.  .  .  .,  who  called  crimson  '  quiet,'  yellow-green  '  depressing,'  and  green 
*  sombre'. 

Record  :  Saw  but  one  value  of  red  in  A3,  '  all  alike. '  The  same  also  for 
B2.  Could  not  distinguish  gray  from  green  on  A6.  Abnormal  to  red  and 
green. 

Mr.  D.  .  .  .,  who  called  crimson  'danger,'  yellow-green  and  blue  ' ,'  and 

violet-blue  'dull.' 

Record  :  Mistook  the  gray  in  Ag  and  Ai5  for  greens  twice.     Failed  to 
detect  any  difference  of  value  in  the  red  and  red-brown  on  Bi.     Abnormal 
to  red  and  green. 
Mr.  W.  .  .  .,  who  called  crimson  'restful,'  and  green  'neutral.' 

Record  :  Saw  green  and,  after  much  hesitation,  saw  two  kinds  of  brown 
on  B2.  Saw  but  one  value  of  green  and  one  of  brown  on  Bi.  Saw  red, 
green  and  hesitated  to  name  the  other  color,  on  Ay.  Invariably  hesitated 
over  dulled  reds  and  often  confused  green  and  gray.  Abnormal  to  red  and 
green. 

Mr.  G who  called  violet  'neutral,'  purple  'gay,'  yellow  'noisy,'  yellow- 
green  'sombre,'  and  green  'depressing.' 

Record  :  Saw  no  differences  of  value  in  the  reds  of  A3.     Saw  the  grays 
of  AQ  as  greens.     Repeated  both  of  these  errors  several  times.    Abnormal 
to  red  and  green. 
Mr.  S.  .  .  .,  who  called  crimson  '  quiet,'  scarlet  '  neutral.' 

Record  :  Saw  but  one  value  of  green  and  one  of  brown  on  Bi.  Made  no 
errors  on  green  and  gray,  but  omitted  A8,  and  A  u,  on  the  first  call  for  all 
plates  having  green,  or  greenish  points,  insisting  that  those  plates  con- 
tained blue  points.  At  a  subsequent  call  for  greens  A8,  An,  and  Ai3,  were 
omitted  as  having  blue  points  instead  of  green.  Finally  when  called  upon 
to  select  all  plates  having  blue  points,  he  omitted  A 13  which  he  had  formerly 
called  blue.  Abnormal  to  red  and  green. 
Mr.  A.  .  .  .,  who  called  scarlet  '  sombre,'  deep-orange  'sad  ' 

Record  :  Saw  but  one  value  of  brown  in  A 12.    But  one  value  of  red  in 
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Ai5.     But  one  value  each  of  brown  and  greenish-brown  in  Bi.     Said  that 
63  and  62  were  identical  in  coloring.     Abnormal  to  red  and  green. 

Mr.  P.  .  .  .,  who  called  yellow-green  'gloomy,  solemn.' 

Record:  Showed  a  keen  perception  for  all  reds.  Frequently  mistook 
gray  for  green  but  never  green  for  gray.  Greatest  trouble  with  yellow- 
greens.  Called  A i  '  red  and  two  shades  of  green.'  Called  A9  ' two  shades 
of  muddy  color,'  finally  'gray.'  Called  An  'two  blues  and  a  muddy 
green.'  A  rare  case  of  which  I  am  still  doubtful.  Should  think  abnormal 
to  yellow. 

Mr.    H.  .   .  .  k,    who  called   deep-orange  'quiet,'    yellow   'exciting,'   green 
'depressing,'  blue-green  'light.' 

Record  :  Very  slow  and  hesitant  in  choosing  reds  but  finally  correct. 
Called  B2  '  red  and  one  muddy-green  and  one  reddish-green.'  Called  63 
the  same  as  B2.  Called  Bi  'a  grass-green,  a  reddish-green  and  a  muddy- 
green.'  At  first  classed  Ag  with  greens  but  finally  rejected  it.  Abnormal 
to  red  and  green. 

Mr.  W.  .   .  .   t,   who    called   yellow    'neutral,'  blue-green' ,'  purple 

'  peaceful. ' 

Record  :  Frequently  mistook  green  for  gray  and  gray  for  green.  Hesi- 
tated to  name  Ag.  Saw  but  two  values  of  hue  in  Bi.  Saw  but  one  value  of 
red  and  one  of  brown  in  63.  Abnormal  to  red  and  green. 

Mr.  R.  .  .  .  y,  who  called  crimson  'sombre,'  scarlet  'solemn,'  violet  'blank.' 
Record  :  Called  Ai5  '  two  reds  and  one  green.'   In  choosing  greens,  over- 
looked A8  and  included  Ai5  and  Ai6. 

In  choosing  grays,  included  Ai5.  Uncertain  as  to  green  and  gray  in  Ai6. 
Very  hesitant  on  Bi  ;  also  on  B2.  Failed  to  see  different  values  of  red  in 
the  degraded  reds  and  red-browns.  Abnormal  to  red  and  green. 

Mr.  H.  .  .  .  e,  who  called  yellow  and  yellow-green  '  depressing. ' 

Made  no  obvious  errors  under  the  severest  tests,  hesitating  only  upon  the 
very  closely  related  grays  and  greens.  Confessed  to  an  unaccountable 
antipathy  for  yellows. 

Mr.  H.  .  .  .  n,  who  called  yellow-green  '  depressing,'  and  green  *  noisy.' 

Record  :  Called  B2  '  one  red  and  two  shades  of  brown  ; '  63  the  same  as 
B2.  Called  Bi  '  two  shades  of  brown  and  two  of  green.'  Called  Ai2  the 
same  as  Bi.  Called  Ai  'a  red  and  a  green.'  Abnormal  to  red  and  green. 

Mr.  B.  .  .  .  a,  who  called  yellow-green  '  neutral, 'green  and  blue-green  '  blank,' 
blue  'depressing,'  violet-blue  'restful.' 

Record  :  Made  frequent  errors  by  confusing  greens  and  grays.  Called 
A6  different  shades  of  the  same  color  at  first  and  then  corrected  by 
announcing  'green,  yellow-green,  and — '  hesitated  to  name  the  other 
color  and  gave  it  up.  When  asked  for  reds,  at  first  included  A 12  and  Br, 
but  finally  rejected  them,  calling  the  browns  'greenish-reddish.'  Ab- 
normal to  red  and  green. 

Mr.  C.  .  .  .,  who  called  scarlet  '  quiet,'  green  '  exciting,'  purple  '  gay.' 

Record:  Included  A6  among  the  gray,  but  rejected  it  when  questioned 
about  it ;  i.  e.,  asked  to  point  out  the  gray.  Called  An  '  light  gray-blue, 
deeper  blue,  and  greenish-brown.'  Called  AS  'four  shades  of  green.' 
Called  B2  and  63  alike,  *  one  red  and  two  browns.'  Called  Bi  •  two  shades 
of  green  and  two  of  brown.'  Saw  no  gray  in  A6,  A7,  Ai4,  A 15  and  Ai6. 
Abnormal  to  red  and  green. 
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Mr.  J.  .  .  .,  who  called  yellow  'bilious,' yellow-green  the  same,  and  purple 
1  nauseating. '  Normal  perception  but  confessed  to  an  aversion  to  yellow  on 
account  of  being  confined  in  a  yellow-papered  room  during  an  illness. 

Mr.  B.  .  .  .  y,  who  called  purple  'nauseating.'  Normal  perception  but  had 
become  nauseated  during  a  long  test  for  color  reaction  by  the  method  of  the 
darkened  room  and  the  lantern  projections.  The  nausea  came  on  during 
exposure  to  purple. 

Miss  G.  .  .  .  n,  who  called  purple  'neutral,'  green  and  crimson  both  'lively.' 

Record:    Called  B2  'red  and  tan,'  but  finally  changed  the  'tan'  to  a 

'shade  of  red.'    Called  63  'red,  brown  and  tan,'  naming  the  'tan'  with 

much  hesitation.     Called  Bi  '  greenish -gray  and  a  brown ';  recognized  but 

one  value  of  the  brown,  or  the  gray -green.    Abnormal  to  red  and  green. 

Miss  G.  .  .  .,  who  called  yellow-green  'sombre,'  green  'exciting,'  blue  'gay.' 
Record :  Selected  Ag  and  Ay  as  the  only  plates  having  gray  and  no  green. 
In  choosing  greens  omitted  A8  as  having  blue  but  no  green.     Made  no 
errors  in  reds.     A  doubtful  case. 

Miss  H.  .  .  .  s,  who  called  crimson  'depressing,'  scarlet  'heavy,'  purple  'gay,' 
yellow  'rich  and  dignified,'  green  'cheerful.' 

Record  :  Saw  but  one  value  of  red  in  Ai5.  Could  not  decide  as  to  the 
gray,  or  green,  in  Ay  and  Ai5.  Saw  one  red  and  two  browns  in  B2.  One 
red  and  three  browns  in  B3.  Abnormal  to  red  and  green. 

Miss  W.  .  .  .  g,  who  called  yellow-green  'heavy,'  purple  'lively,  dignified.' 

Record  :  Saw  two  browns  and  two  reds  in  B2.  Three  browns  and  two 
reds  in  63.  Saw  three  reds  in  A3.  Called  Ai5  '  three  of  old-rose,  two  ot 
olive-green.'  Called  A6  '  olive-green,  gray -green,  and  grass-green.'  Made 
numerous  errors  in  distinguishing  greens  from  grays.  Abnormal  to  red  and 
green. 

Miss  L.  .  .  .,  who  called  orange-yellow  'neutral,'  purple  'lively,'  and  crimson 
'cheerful.' 

Record;  Called  Bi  'two  of  green  and  one  shade  of  brown.'  Frequent 
errors  in  distinguishing  grays  from  greens.  Abnormal  to  red  and  green. 

Miss  S.  .  .  .  t,  who  called  orange-yellow  '  neutral,'  yellow  '  sombre,'  and  crim- 
son 'heavy.' 

Record  :  Confused  yellow-greens  with  blue-greens  by  calling  them  '  dif- 
ferent shades  of  the  same  color.  Made  no  obvious  errors  on  the  reds. 
Called  Bi  'bluish  and  brownish  greenish,' after  long  hesitation.  A  case 
which  the  Nagel  method  does  not  seem  to  me  to  clearly  identify  as  abnormal 
to  red  and  green  ;  yet,  a  case  which  is  clearly  abnormal  to  hues  that  con- 
tain yellow. 

ANALYSIS  OF  CORRECTED  RESULTS  OF  EXPERIMENT  A. 
In  the  following  tabulation  of   corrected  results,  those  abnormal 
replies  (which  are  indicated  in  the  first  tabulation  by  the  initials  of  the 
persons  making  them)  have  been  eliminated. 

Group  I.,  in  which  the  con-  Group  II.,  in  which  the  con-  Group  III.,  in  which  the  con- 
stant of  objectivity  is  ex-  stant  of  objectivity  is  repose.  stant  of  objectivity  is  gravity, 
citation. 

Crimson 

1 6  men  6  men 

25  women  4  women 

41  total  10"  total 
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Scarlet 
27  men 
29  women 
56  total 

Deep-orange 

29  men 

30  women 
59  total 

Orange-yellow 
29  men 
j*6  women 
55  total 

Yellow 

29  men 
24  women 
"53^  total 

Yellow-green 
7  men 

7  women 
14  total 

Green 

12  men 
1 6  women 
"28"  total 

Blue-green 
6  men 
26  women 
32  total 

Blue 

3  men 

8  women 
"11"  total 

Violet-blue 


Violet 


Purple 
o  men 
3  women 
^  total 


2  men 

4  women 
6  total 

i  man 

5  women 
"6  total 

17  men 
22  women 
39  total 

17  men 
15  women 
"32"  total 

20  men 

3  women 
"23"  total 

13  men 
8  women 

21  total 

9  men 
8  women 
TT"  total 

i  man 
5  women 
~6  total 


i  woman 


4  men 

i  woman 

5  total 


4  men 
2  women 
6  total 

15  men 
15  women 
30  total 

22  men 

23  women 
"45  total 

28  men 
26  women 
"54  total 

24  men 
24  women 

"48  total 


Inspection  of  the  above  tabulation  indicates  that  hues  in  which  red 
is  the  dominant  factor,  induce  a  mood  reaction  of  an  exciting  charac- 
ter; this  excitation  beginning  to  appear,  for  a  few  sensibilities,  in 
purple,  and  increasing  in  strength  until  it  becomes  universal  in  scarlet 
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and  deep-orange ;  thence  decreasing  until  it  becomes  tranquillity,  for 
the  majority  of  sensibilities,  in  yellow-green.  From  this  point  on 
there  is  a  curious  rise  toward  excitement,  which  becomes  pronounced 
in  blue-green;  thence  the  descent  passes  gradually  down  through 
blue  and  violet-blue  to  culminate  in  almost  universal  gravity  in  violet. 

One  of  the  most  interesting  phenomena  appearing  in  the  results  of 
experiment  A,  is  the  contradictory  nature  of  the  replies  for  the  middle, 
or  tranquil  portion  of  the  spectrum.  These  very  contradictions  are, 
however,  one  of  the  best  evidences  that  the  colors  in  this  region  are 
not  of  sufficient  affective  energy  to  induce  reactions  of  a  definitely  felt 
character  for  the  majority  of  sensibilities. 

Believing  that  the  combined  stimulus  of  all  those  colors  suspected 
of  being  respectively  exciting,  tranquilizing  or  repressing,  in  affec- 
tive character,  would  become  cumulative,  if  simultaneously  exhibited, 
the  following  experiment  was  undertaken. 

EXPERIMENT  B. 

After  the  results  for  experiment  A  had  been  tabulated  and  com- 
pared, the  color  chart  used  in  that  experiment  was  cut  vertically  into 
three  portions,  the  first  portion  containing  crimson,  scarlet,  deep- 
orange,  orange-yellow  and  yellow ;  the  second  portion  containing 
yellow-green,  green,  blue-green  and  blue ;  the  third  portion  containing 
violet-blue,  violet,  and  purple.  These  portions  were  placed  upon  the 
black-board  about  ten  feet  apart  so  that  when  the  eye  rested  upon  one 
of  the  groups  the  others  would  not  fall  ^within  the  field  of  direct 
vision.  The  same  list  of  words  was  also  written  upon  the  board  with 
the  following  additional  list  of  qualifying  adverbs  in  anticipation  of  the 
more  energetic  reactions  which  might  result  from  the  cumulative  stim- 
ulus of  the  color  groups,  as  compared  with  that  of  single  hues.  The 
members  of  the  class  were  instructed  to  employ  any  qualifying  words 
which  they  chose  in  describing  their  mood  feeling  toward  each  group. 

LIST  OF  ADDITIONAL,  ADVERBS. 

richly  sadly  tranquilly  daintily 

sedately  gaily  impressively  cheerfully 

pompously  quietly  gorgeously  depressingly 

Only  37  of  the  students  who  had  taken  part  in  the  previous  experi- 
ment were  present  at  this  time,  12  men  and  25  women. 

Replies  for  Group  containing  Replies  for  Group  containing  Replies  for  Group  containing 

crimson,      scarlet,     deep-  yellow-green,  green,  blue-  violet,      blue-violet,      and 

orange,  orange-yellow  and  green,  and  blue.  purple, 
yellow. 

Men. 

richly  gay 3  quietly  peaceful....  3  sedately  sad i 

gorgeously  rich....  3  peacefully  tender..  2  depressingly  sad....  i 
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cheerfully  gay 2 

gorgeously  pomp- 
ous   i  *J. 

gaily  e  n  ergetic I 

cheerfully  ener- 
getic   i 

gay  _£ 

Total 12 

Corrected  n 


quietly  tranquil 2 

cheerfully  bilious.  I  *  J. 

tenderly  faded i 

daintily  peaceful...  i 

peaceful i 

sadly  depressing... _i*  R. 

Total Tz 

Corrected  10 


gorgeously  rich...  6 
gorgeously  gay...  4 
gorgeously  vigor- 
ous    2 

cheerfully    ener- 
getic   3 

noisily  vigorous..  I 
noisily  gorgeous.,  i 
richly  vigorous...  2 
cheerfully  rich...  I 
richly  energetic.,  i 

gay 3 

cheerfully  pomp- 
ous    i* 

Total .25 

Corrected  24 
Total  35 


Women. 

quietly  sedate i 

daintily  quiet 2 

peacefully  quiet...  4 
cheerfully  sedate.  3 
sickishly  peaceful  i 

tenderly  quiet 2 

cheerfully  tranquil  i 

tranquil 2 

cheerfully  gay i*Wg. 

vigorously      ener- 
getic   i*Hs. 

vigorously  rich....  i*St. 

noisy i*Mn. 

gaily  energetic 2*Gn.L. 

noisily  energetic..  i*Go. 

cheerful i 

daintily  gay i 

Total .Ts 

Corrected  19 
Total  29 


pompously  rich 2 

repressingly  dull....  i 

richly  sad 2 

somberly  dignified    i  j 

sedate 2 

vigorously      g  o  r- 

geous i  *P. 

vigorously  gay i  *  R. 

Total 12" 

Corrected  10 


peacefully  sad 3 

sedately  sad 2 

sedately  rich 3 

pompously  rich 6 

stately    rich 2 

pompously  d  i  g  n  i- 

fied i 

pompously  quiet...  2 
pompously  im- 
pressive   i 

pompously  gloomy  i 

sombre i 

pompous i 

gorgeously  rich..!...  i*  Hs. 

Total 25 

Corrected  24 
Total  34 


As  was  to  be  expected,  the  results  of  the  final  experiment  proved 
far  more  conclusively  the  truth  of  the  hypothesis  advanced  regarding 
those  portions  of  the  color  spectrum  which  are  respectively  exciting, 
tranquilizing  and  repressing. 

The  most  significant  fact  appearing  from  the  investigation  is  the 
possibility  of  demonstrating  that  a  given  sensory  stimulus  has,  for 
normal  sense  perceptions  and  under  ordinary  conditions,  an  affective 
character  which  remains  constant  regardless  of  any  subjective  atti- 
tude of  the  sensibilities  to-war  d  that  stimulus. 

For  example,  we  find  among  the  responses  to  scarlet : «  gay,' '  noisy/ 
'  exciting/  '  energetic,' '  loud/  etc.  All  of  these  responses  indicate  that 
the  affective  character  of  that  color  is  exciting,  no  matter  what  the 
subjective  attitude  may  be  toward  it. 

Obviously,  the  affective  character  of    every   color   perception    is 
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made  up  of  the  combined  influences  of  hue  and  luminosity.  Under 
the  ordinary  circumstances  of  life,  the  mere  presence  of  light  acts  as 
an  exhilarating  influence,  while  darkness,  or  the  absence  of  light,  acts 
upon  the  sensibilities  as  a  depressing  influence. 

Apart  from  luminosity,  hue  enters  into  the  hue  stimulus  with  its 
own  peculiar  influence.  The  subjective  response  to  color  stimulation 
has  little,  if  any,  significance  in  determining  the  affective  character  of 
such  stimulation,  since  subjectivity  is  an  inconstant  factor  that  is  wholly 
governed  by  the  condition  of  nerves.  The  objectivity  of  stimulation 
must,  however,  remain  constant,  and  it  was  in  an  effort  to  determine 
the  nature  of  this  constant  of  objectivity,  upon  which  any  esthetic  of 
color  must  rest,  that  the  foregoing  experiments  were  undertaken. 


A   CURIOUS   SECONDARY  VISUAL   PHENOMENON 

RESULTING  FROM  A  STIMULATION   OF 

THE   MACULAR   REGION. 

BY  DR.  J.  C.  HUBBARD, 

Clark  University. 

The  effect  about  to  be  described  may  be  observed  with  any  feeble 
source  of  light  viewed  against  a  dark  ground,  but  is  most  quickly  and 
definitely  seen  under  the  following  circumstances. 

If  a  patch  of  soft  red  color,  such  as  a  ruby  lamp  wrapped  with 
tissue  paper,  be  viewed  in  a  dark  room,  diffuse  brushes  of  bluish  tint 
are  seen,  apparently  spreading  laterally  from  it.  With  the  right  eye 
alone  the  brushes  seem  to  extend  to  the  right  of  the  source,  and  with 
the  left  eye,  to  the  left.  This  effect  was  first  observed  by  the  writer 
after  a  visit  to  an  oculist,  the  pupils  having  been  distended  by  atro- 
pine.  The  eyes  were  much  fatigued  by  bright  sunlight  and  on  enter- 
ing a  dark  room  the  effect  above  men- 
tioned was  startlingly  apparent .  After  the 
eyes  had  returned  to  normal  condition 
the  effect  was  not  so  pronounced,  but  the 
brushes  were  easily  observed  and  have 
been  shown  to  many  friends.  A  brief 
study  of  the  effect  has  been  made  and  is 
here  summarized. 

Shape     and     appearance     of    the 

j^k^      £  brushes.     A  soft,  circular  patch  of  ruby 

light,  about  7  cm.  in  diameter,  is  first 
chosen.  The  observer  is  placed  at  a  dis- 
tance of  perhaps  3  meters  ;  the  follow- 
ing effects  are  observed  with  right  eye 
alone  open.  Looking  at  the  right  edge 
of  the  source  two  symmetrical  brushes 
# ,  a,  are  seen,  Fig.  i ,  clearly  outlined  on 
the  outside  and  shading  off  to  a  faint, 
uniform  bluish  haze  in  the  space  o. 
These  brushes  terminate  at  the  point  /, 
which  is  found  to  correspond  to  the  posi- 
tion of  the  blind  spot,  for  when  the  eye  is  turned  to  the  left  through 
exactly  the  distance  xp,  the  source  disappears.  If,  now,  the  eye 
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FIG.  i. 
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be  turned  toward  the  upper  portion  of  the  disc,  as  at  x  (Fig.  i,  £), 
a  single  brush  appears,  streaming  away  from  the  lower  edge  and 
curving  to  the  right,  and  on  turning  the  eye  to  the  lower  edge  of 
the  illuminated  disc,  a  single  brush  appears  at  the  upper  side,  as  in  c,  Fig. 
i  .  Finally,  when  the  eye  is  turned  to  the  left  edge  of  the  source,  the 
brush  takes  the  form  of  a  column  streaming  away  from  the  opposite 
side,  as  at  d.  The  same  effects  are  observed  with  the  left  eye  alone, 
except  that  all  the  brushes  or  streamers  go,  apparently,  to  the  left. 

More  quantitative  results  may  be  obtained  if,  instead  of  using  a 
source  of  considerable  area,  a  narrow,  vertical  illuminated  slit  is 
chosen.  (The  purpose  is  well  served  by  allowing  daylight  to  stream 
into  a  darkened  room  through  the  opening  made  by  a  nearly  closed 
door,  the  brushes  being  made  more  prominent  by  viewing  the  slit  so 
formed  through  a  pinhole  in  a  card  held  close  to  the  eye.)  To  a 
person  standing  at  a  distance  of  i  meter,  looking  directly  at  the  slit, 
the  streamers  seem  to  reach  a  length  of  25  to  30  cm.  The  brushes  in 
this  case  (for  monocular  vision)  are  so  close  as  to  seem  to  start  from 
the  same  area  (3  or  4  cm.  along  the  slit)  and  swell  apart  slightly  before 
terminating  at  the  position  corresponding  to  the  blind  spot.  If  the 
right  eye,  for  example,  be  turned  to  the  right  the  two  brushes  separate, 
and  recede  further  from  the  center  of  vision,  one  below  and  the  other 
above,  seeming  to  originate  at  the  slit  and  curving  to  the  right.  They 
become  longer  and  longer  as  the  eye  is  moved  to  the  right,  their  ter- 
mination seeming  to  follow  the  position  corresponding  to  the  blind 
spot.  At  one  meter  distance  from  the  slit,  the  greatest  distance  observed 
by  the  writer  subtended  by  the  origins  of  the  brushes  on  the  slit  is 
about  20  cm.  This  occurs  with  the  eye  looking  at  a  point  about  10 
cm.  to  the  right  of  the  slit.  When  the  eye  moves  a  very  small  distance  to 
the  left  of  the  slit  (2  cm.)  the  brushes 
merge  into  one,  and  for  a  small  dis- 
tance further  the  brushes  disappear. 
The  same  description  holds  for  the  left 
eye,  interchanging  everywhere  the 
word  left  for  right,  etc. 

Superposing  all  the  previous  ef- 
fects, and  looking  at  them  from  the 
standpoint  of  apparent  position  in 
the  retina,  we  may  build  up  the  con- 
ception embodied  in  Fig.  2.  Let  the 
circle  represent  an  area  about  the 
fovea  y,  having  a  diameter  of  about  one  fourth  the  distance  to  the 
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blind  spot.  Conceive  the  image  of  the  slit  to  move  across  the  circle. 
The  brushes  at  any  position  will  be  approximately  those  coming  from 
the  circumference  of  the  circle  at  the  intersections  of  the  slit  image  with 
the  circle. 

Duration  of  the  Brushes.  —  With  the  eye  fixed  in  one  spot,  the 
brushes  die  away  in  two  or  three  seconds.  They  appear  again  on 
moving  the  eye  slightly  and  are,  perhaps,  best  seen  when  the  light  is 
turned  on  suddenly,  the  brushes  flashing  out  instantaneously  or  possi- 
bly an  instant  later,  seeming  to  grow  with  great  rapidity  to  the  posi- 
tion corresponding  to  the  blind  spot ;  then,  if  the  eye  is  kept  still, 
slowly  dying  away.  If  the  light  is  periodically  interrupted  by  a  sec- 
tored disc,  the  interruptions  coming  once  or  twice  per  second,  the 
brushes  are  intensified,  but  not  changed  in  character  or  position. 
Greater  speed  of  the  rotating  disc  gives  results  not  in  any  way  different 
from  continuous  illumination.  It  seems  to  be  necessary  to  have  the 
interruptions  so  slow  that  unconscious  movement  of  the  eye  may  take 
place.  Prolonged  observation  makes  the  brushes  difficult  to  observe. 
It  then  becomes  necessary  to  expose  the  eye  to  general  diffuse  illumina- 
tion, or  to  be  in  absolute  darkness  for  a  time. 

The  Color  and  Intensity  of  the  Exciting  Light  and  the  Color 
of  the  Brushes.  —  Some  preliminary  experiments  were  made  in  which 
color  screens  were  used.  The  results  were  not  conclusive  since  such 
screens  usually  transmit  a  considerable  portion  of  the  spectrum.  To 
secure  a  decisive  test  the  eye  was  placed  in  the  focal  circle  of  a  Row- 
land 2 1 -foot  concave  diffraction  grating  spectroscope,  with  an  electric 
arc  at  the  slit.  To  the  eye  in  this  position  the  ruled  surface  of  the 
grating  appears  uniformly  illuminated  by  light  as  homogeneous  as  the 
light  of  the  sodium  lines.  The  intensity  is  controlled  by  the  width  of 
the  slit.  The  brushes  appear  very  faint  at  the  extreme  red.  They 
increase  in  brightness  as  the  eye  travels  up  the  spectrum  and  are 
brightest  in  the  orange  red  and  are  nearly  as  bright  in  the  yellow. 
Farther  along  the  spectrum  the  brushes  become  overlaid  by  irradiating 
light,  and  in  the  blue  and  violet  it  is  almost  impossible  to  distinguish 
them. 

The  intensity  of  the  brushes  increases  with  the  intensity  of  the 
exciting  light,  up  to  the  point  where  the  eye  begins  to  be  filled  with 
diffused  light.  It  is  almost  impossible  to  get  light  in  the  blue  or  violet 
part  of  the  spectrum  strong  enough  to  show  the  brushes  clearly  with- 
out at  the  same  time  introducing  irradiation,  and  possibly  fluorescence. 
If  the  light  is  too  feeble  the  brushes  will  not  appear  at  all,  though  the 
question  of  intensity  of  light  and  excitation  of  the  brushes  has  not  been 
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gone  into  quantitatively.  If  a  definite  relation  exists  it  seems  probable 
that  it  will  be  found  to  depend  upon  fatigue  effect. 

The  brushes  are,  for  all  wave  lengths  of  exciting  light,  separately, 
or  for  white  light,  of  a  blue  color. 

Miscellaneous  Tests.  —  A  polarizing  prism  turned  before  the  eye 
has  no  effect. 

The  effect  of  a  diaphragm,  such  as  a  pinhole  before  the  eye,  is  to 
cut  down  the  illumination,  making  diffused  light  in  the  eye  less,  and 
throwing  the  brushes  into  a  sharper  relief,  provided  the  intensity  is  not 
already  too  small. 

Lenses  held  before  the  eye  do  not  change  the  character  of  the 
brushes,  except  in  so  far  as  they  change  the  position  of  the  light  image 
on  the  retina.  The  effect  of  moving  a  lens  perpendicularly  to  the  line 
of  sight  is  the  same  as  the  effect  of  moving  the  source.  The  position 
of  the  brushes  seems  to  be  determined  in  all  cases  by  the  position  of 
the  image  in  the  eye. 

Discussion.  —  The  foregoing  tests  lead  to  the  following  conclusion. 
An  image  of  a  source  of  feeble  illumination  consisting  of  any  light  of 
the  spectrum  upon  the  retina  at,  or  very  near  to  the  yellow  spot,  pro- 
duces the  sensation  of  curved  tufts  or  brushes  of  blue  light  extending 
from  the  image  to  the  blind  spot,  and  the  position  of  these  brushes 
depends  only  upon  the  portion  of  the  retina  illuminated.  The  intens- 
ity of  sensation  depends  upon  the  intensity  and  wave  length  of  the  ex- 
citing light,  upon  movements  of  the  image  upon  the  retina,  and 
exhibits  a  fatigue  effect. 

The  phenomenon  here  described  was  studied  and  diagrams  similar 
to  Fig.  2  had  been  drawn  when  the  writer  found  a  strikingly  analogous 
diagram  in  Quain's  Anatomy,  loth  ed.,  Vol.  Ill,  Pt.  III.,  '  Organs  of 
the  Senses,'  p.  40.  The  diagram  is  a  '  magnified  view  of  the  inner- 
most layer  of  the  retina,  showing  the  bundles  of  the  optic  nerve  fibres 
radiating  from  the  papilla '  and  is  after  Merkel. 

On  looking  at  this  diagram  one  is  driven  to  the  conclusion  that 
there  is  a  connection  between  the  effect  described  in  this  paper  and  the 
distribution  of  the  optic  nerve  fibres.  It  would  seem  quite  possible 
that  certain  sensations,  passing  from  the  macular  region  along  these 
fibres  to  the  optic  nerve,  are  capable  of  inducing  secondary  effects  in 
portions  of  the  retina  along  which  they  pass.  The  fact  that  this  sec- 
ondary effect  is  of  a  blue  color  may  indicate  that  the  mechanism  of 
blue  sensation  is  different,  or  partly  different  from  that  of  other  color 
sensations. 


SUPPRESSION   WITH    NEGATIVE   INSTRUCTION. 

BY  HERBERT  SIDNEY  LANGFELD, 
Harvard  University. 

A  series  of  experiments  is  in  progress  in  the  Harvard  Psycholog- 
ical Laboratory  which  aims  to  compare  the  association  and  the  repro- 
duction of  normal  subjects  under  normal  conditions  with  those  of  normal 
subjects  under  distraction,  and  with  those  of  abnormal  subjects.  One 
of  the  features  of  the  experiment  is  the  requirement  of  a  suppression. 
As  the  tests  on  the  normal  subjects  without  distraction  are  already  com- 
pleted, and  throw  some  light  on  the  nature  and  development  of  the 
suppression  process,  the  results,  which  bear  upon  this  process,  will  be 
set  forth  in  the  present  paper. 

The  experiment  was  conducted  in  the  sound-proof  room  of  the 
laboratory.  Visual  stimuli,  consisting  of  small  pictures  in  black  and 
white  of  simple  objects  such  as  animals,  vegetables,  utensils,  etc., 
were  employed.  There  was  never  more  than  one  object  or  several  of 
the  same  kind  of  objects  in  the  same  picture,  except  occasionally  an 
inconspicuous  background.  The  pictures  were  mounted  on  black 
cardboard,  which  could  be  slipped  into  grooves  behind  a  small  square 
window  cut  in  a  black  upright  board.  A  black  shutter,  which  was 
worked  by  hand,  concealed  the  picture.  A  lamp  with  a  reflector 
illuminated  the  window  of  the  instrument ;  the  rest  of  the  room  was  in 
semi-darkness.  The  subject  was  seated  directly  behind  the  lamp  and 
about  one  and  one  half  feet  from  the  picture. 

The  instructions  for  the  A-tests  were :  u  Shortly  after  you  hear 
the  word  '  now '  a  picture  will  be  exposed  in  the  square  opening.  You 
are  to  speak  the  first  word  suggested  to  you  by  the  object  in  the  picture, 
unless  it  is  the  name  of  this  object.  You  are  not  to  name  the  object, 
but  you  may  describe  it  or  name  any  of  its  parts.  For  example,  if  it  is  a 
cow  you  may  say  small,  old,  head,  etc.  After  the  word  is  spoken  you 
are  to  give  the  results  of  a  careful  introspection.  Pay  particular  atten- 
tion to  the  processes  of  suppression  and  association  and  to  the 
imagery." 

Ten  pictures  were  shown  and  then  the  R-tests  were  begun,  the 
pictures  being  given  in  the  same  order  as  before.  The  instructions 
were  :  "  You  will  see  the  same  pictures  again.  Try  to  give  the  same 
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association  you  gave  before,  but  if  another  word  should  come  up,  you 
are  not  to  inhibit  it.     As  before  you  are  not  to  name  the  object." 

The  time  both  for  the  A-  and  the  R-tests  was  taken  with  a  stop- 
watch. This  was  measured  from  the  opening  of  the  shutter  to  the 
first  sound  of  the  spoken  word.  There  were  sixty  pictures  in  all,  so 
that  the  experiment  extended  over  six  hours.  With  a  few  exceptions 
a  week  intervened  between  each  series  of  ten  pictures.  Eight  subjects 
took  part  in  the  experiment,  all  teachers  or  students  in  the  department. 
They  will  be  designated  as  A,  B,  C,  D,  E,  F,  G,  H. 


SUBJECT  A. 

A  =  association  test,  R  =  reproduction  test,  R.T.  =  reaction  time,  kx  =  any 
kinaesthetic  imagery,  k/x  =  kinsesthetic  imagery  of  the  name  of  the  picture, 
v  =  visual  imagery,  a  —  auditory  imagery,  S.S.  =  successful  suppression,  S.R. 
=  successful  repetition. 
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1  The  S.R.  and  the   imagery  other  than  k"  will  not  be  discussed  in  this 
paper. 

2  No.  5  and  6,  unless  otherwise  marked,  contain  only  nine  reactions. 
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SUBJECT  C. 


A. 

R. 

A. 

R. 

A. 

R. 

No 

R.T. 

m.  v. 

R.T. 

m.  v. 

k'. 

k". 

[v. 

a. 

k'. 

k". 

lv. 

a. 

S.  S. 

S.  R. 

I 

1-7 

.38 

.6 

•34 

5 

4 

2 

3 

O 

I 

9 

5 

2 

1.7 

.28 

•3 

•30 

9 

7 

2 

4 

3 

O 

10 

7 

3 

1.7 

.26 

•5 

.44 

5 

3 

I 

2 

i 

I 

10 

8 

4 

i-S" 

•32 

•3 

.36 

2 

2 

O 

I 

0 

I 

8 

5 

5 

i.i 

•25 

.1 

.45 

2 

2 

2 

I 

i 

9 

9 

61 

.93 

.18 

•3 

.36 

3 

3 

0 

1 

0 

8 

4 

Av. 

M3 

.28 

1-35 

•37 

Per  cent,  of  successful  tests  : 

96% 

68% 

1 A  month  elapsed  between  No.  5  and  6. 
a  Contains  only  nine  reactions. 
8  Contains  only  eight  reactions. 


SUBJECT  D. 


Nn 

A. 

R. 

A. 

R. 

A. 

R. 

R.T. 

m.  v. 

R.T. 

m.  v. 

k'. 

k". 

v. 

a. 

k'. 

k". 

v. 

a. 

-s.  s. 

S.  R. 

i 

.6 

.26 

1.5 

.23 

8 

5 

2 

j 

I 

IO 

4 

2 

•3 

.18 

1.2 

.24 

7 

7 

2 

2 

2 

10 

6 

3 

.4 

.32 

1.2 

.24 

5 

5 

I 

I 

IO 

4 

4 

•3 

.16 

I.O 

.12 

i 

i 

3 

3 

9 

9 

5 

.1 

.19 

•9 

.1 

i 

i 

I 

i 

0 

8 

9 

6 

.2 

.16 

I.I 

.16 

2 

2 

o 

0 

9 

5 

Av. 

I.3I 

.21 

I.I5 

.18 

Per  cent,  of  successful  tests  : 

96% 

64% 

SUBJECT  E. 


TO-n 

A. 

R. 

A. 

R. 

A. 

R. 

R.T. 

m.  v. 

R.T. 

m.  v. 

k'. 

k". 

V. 

a. 

k'. 

k". 

v. 

a. 

S.  S. 

S.R. 

I 

'•9 

.S6 

I 

5 

I 

3 

10 

2 

L41 

.16 

1-3 

.26 

3 

3 

4 

4 

I 

7 

8 

3 

i.S 

.28 

1-3 

.24 

3 

3 

3 

2 

2 

I 

10 

7 

4 

1.6 

.20 

1.2 

.16 

4 

4 

2 

2 

2 

I 

10 

8 

5 

1-3 

.20 

I.O 

.08 

10 

9 

I 

7 

6 

8 

7 

6 

1.4 

.31 

L3 

•39 

4 

4 

6 

5 

9 

9 

Av. 

i.5i 

.28 

1.22 

.23 

Per  cent,  of  successful  tests  : 

95% 

83% 

1  Contains  only  nine  reactions. 


SUPPRESSION    WITH  NEGATIVE  INSTRUCTION.       203 
SUBJECT  F. 


A. 

R. 

A. 

R. 

A. 

R. 

No 

R.T. 

m.  v. 

R.T. 

m.  v. 

k'. 

k". 

V. 

a. 

k'. 

k". 

V. 

a. 

S.  S. 

S.R. 

I 

i.5 

.26 

.3 

.26 

10 

5 

8 

3 

8 

7 

2 

2.O 

.72 

•7 

•37 

6 

5 

4 

15 

7 

5 

8 

5 

3 

1.5 

.82 

4 

•34 

7 

5 

i 

8 

7 

7 

7 

4 

i.5 

.S6 

.3 

•30 

«5 

6 

i 

ii 

4 

I 

9 

9 

5 

1.6 

•54 

.ii 

.20 

ii 

9 

2 

7 

4 

8 

5 

6 

1.6 

.58 

.1 

.21 

ii 

7 

10 

7 

9 

9 

Av. 

1.6 

.58 

1-31 

.26 

Per  cent,  of  successful  tests  : 

84% 

74% 

1  Contains  only  eight  reactions. 


SUBJECT  G. 


A 

R. 

A. 

R. 

A. 

R. 

No. 

R.T. 

m.  v. 

R.T. 

m.  v. 

k'. 

k". 

V. 

a. 

k' 

k". 

v. 

a. 

S.  S. 

S.R. 

I 
2 

2.5 
1.8 

.66 
.20 

1 

10 

IO 

3 

1.6 

.32 

I.I 

.26 

2 

9 

10 

4 

1.7 

•44 

I.I 

.23 

9 

9 

I 

i.3 

.22 
.32 

•9 
i.o 

.10 
•24 

I 

I 

I 

9 
9 

9 

8 

Av. 

i.7i 

.36 

i.  02 

.21 

Per  cent,  of  successful  tests  : 

96% 

95 

SUBJECT  H. 


A. 

R. 

A. 

R. 

A. 

R 

No. 

R.T. 

m.  v. 

R.T. 

m.  v. 

k'. 

k". 

v. 

a. 

k'. 

k". 

v. 

a. 

S.  S. 

S.R. 

I 

•7 

.41 

1.2 

.18 

I 

8 

6 

2 

.6 

.18 

1-3 

.16 

I 

3 

10 

7 

3 

.7 

.22 

1.6 

•32 

4 

3 

10 

6 

4 

.4 

.20 

1.3 

.22 

7 

5 

IO 

8 

S 

.5 

.16 

i.i 

.12 

2 

2 

8 

7 

6 

.6 

.36 

i.i 

.10 

2 

I 

9 

6 

Av. 

1.58 

•25 

1.26 

.18 

Per  cent,  of  successful  tests  : 

95% 

69% 

An  examination  of  the  figures  of  the  column  under  successful  sup- 
pression (S.S.),  which  give  the  number  of  times  the  subject  refrained 
from  reacting  with  the  name  of  the  object,  shows  that  in  very  few  in- 
stances was  the  negative  instruction  not  followed.  The  percentage 
of  failures  for  the  sixty  tests  range  from  2  per  cent,  to  9  per  cent,  in 
the  entire  series,  except  in  the  case  of  F,  who  shows  16  per  cent. 
This  subject  differs  from  the  others  also  as  regards  the  m.v.,  which  is 
much  greater  and  it  is  possible,  judging  from  these  facts  and  from 
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observation,  that  his  attention,  either  from  lack  of  interest  or  from 
fatigue,  was  not  the  best  he  could  give. 

As  the  actual  inhibition  of  the  spoken  word  is  practically  perfect 
from  the  beginning,  in  order  to  study  the  development  of  the  process, 
we  shall  have  to  examine  the  tendency  to  name  the  object  as  revealed 
by  the  introspection  on  the  kinaesthetic  imagery.  The  question  has 
been  left  open  as  to  whether  at  any  given  time  the  subject  means 
kinassthetic.  imagery  of  the  articulatory  process  or  actual  sensations  in 
the  organs  of  speech.  So  near  the  border  of  image  and  sensation,  a 
judgment  as  to  which  is  being  experienced  would  only  have  value  after 
a  very  long  and  special  study  by  means  of  careful  introspection.  In 
column  6,  under  kinaesthetic  imagery  (k'),  are  tabulated  all  instances 
of  such  imagery  whether  of  the  name  of  the  object  or  of  an  associated 
word.  In  column  7  (k")  are  only  those  instances  of  the  imagery  con- 
cerned with  the  name  of  the  object.  It  is  this  column  which  is  of 
interest  to  us  at  present.  In  four  of  the  six  tables,  which  show 
kinaesthetic  imagery,  the  amount  decreases  more  or  less  gradually. 
This  is  proof  of  an  increased  power  of  suppression  with  practice.  F 
is  again  an  exception.  Both  he  and  E  show  a  decided  increase. 
Individual  differences  are  to  be  expected.  It  is  quite  possible  that 
they  are  of  such  a  strong  kinaesthetic  type  that  only  very  long  practice 
would  overcome  this  tendency. 

The  figures  thus  far  examined  show  the  change  from  week  to 
week.  If  we  turn  now  to  a  comparison  of  the  amount  of  kinaesthetic 
imagery  in  the  A-tests  with  that  of  the  R-tests  on  the  same  day,  we 
find  in  all  but  F  (and  G  and  H)  a  decided  decrease  in  the  latter  tests. 
Here  there  is  shown  the  effect  of  practice  in  suppressing  the  same 
word.  The  fact  that  the  interval  between  the  two  acts  of  suppression 
(in  the  A-  and  R-tests)  is  short  and  that  a  definite  reaction  word  has 
been  partially  established  in  the  A-tests  also  helps  the  inhibition. 

The  only  datum  that  H's  introspection  reveals  is  that  he  is  of  a 
decidedly  visual  type,  which  may  account  for  the  entire  absence  of 
kinaesthetic  imagery.  G  adopted  a  more  definite  attitude  toward  the 
experiment  than  did  the  other  subjects,  which,  without  doubt,  helped 
the  suppression.  We  will  return  to  a  description  of  this  attitude  in 
the  following  account  of  the  process  of  suppression. 

We  shall  first  select  examples  from  the  records  of  the  introspection 
illustrating  the  different  forms  of  suppression  and  then  describe  the 
general  development  as  deduced  from  the  entire  data.  The  examples 
are  from  the  A-tests. 

I.    Comb  .  .   .  Hair..     u  I  recognized  comb.     Kinaesthetic  image 
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of  comb.     Locked  the  muscles  of  the  throat,  after  thinking  that  I  must 
not  say  the  word.     Then  hair  came." 

Sleigh  .  .  .  Ride.  "  Recog.  sleigh.  Kin.  image  of  sleigh. 
Thought  I  should  not  say  it.  .  Locked  muscles  and  then  said  ride." 

II.  Pump.  .  .Water.    u  Recog.  pump.    Searched  for  word.    Kin. 
image  of  pump.     Thought  that  I  must  not  say  it." 

Bridge.  .  .Lock.  "Recog.  bridge.  Kin .  image  of  bridge. 
Thought  that  was  not  the  word  to  be  uttered." 

Bird.  .  .Sing.  "  Kin.  of  bird.  Active  suppression.  Thought 
that  I  must  not  say  it." 

III.  Knife.   .   .Boy.     "  Recog.  pen-knife.     Kin.  image  of  pen- 
knife.    Active  suppression  by  slight  locking  of   the  muscles  of   the 
throat.      Kin.   image  of  boy.      Feeling  that  it  was  right  and  said  it." 

Rake.  .  .  Garden.  "Kin.  image  of  rake.  Suppressed  it  by 
closing  the  mouth  and  putting  the  tongue  against  the  roof  of  the  mouth. 
Then  thought  of  hoe.  Don't  know  why  I  did  not  say  it.  Then  said 
garden." 

Hat  .  .  .  Tooth.  "  Recog.  hat.  Kin.  image  of  hat.  Locked 
the  muscles  and  said  tooth." 

IV.  Pear  .   .  .   Eat.      "  Recog.  pear.     Thought  it  was  not  to  be 
named  and  said  eat." 

Car  .  .  .  Street-car.  "  Idea  of  car.  Recalled  that  I  must  not 
say  it.  Was  about  to  say  trolley,  when  I  saw  that  it  had  no  pole  and 
so  said  street-car." 

Bed  .  .  .  Sleep.  "  Recog.  bed.  Thought  that  I  must  not  say  the 
name  and  the  word  sleep  came." 

Cannon  .  .  .  Gun.  "Idea  of  cannon.  Recalled  that  I  was  not 
to  say  cannon,  so  said  gun." 

V.  Clock  .   .   .  Move.      "Recog.   clock.      Kin.  image  of    clock. 
Suppressed  it  by  turning  to  the  details  of  the  hands  of  the  clock." 

Cards  .  .  .  Play.  "Kin.  image  of  cards.  Suppressed  it  by 
turning  to  details  of  the  cards." 

VI.  Car  .   .   .  Ride.       "Recog.  car.      What  could  I  do  with  it? 
Ride." 

Cannon  .   .   .  Fire.      "Recog.  cannon.     Idea  of  how  to  use  it." 
Tree  .   .   .  Shade.     "  Recog.   tree.     Thought  of   the  appropriate 

use  of  it." 

Sleigh  .   .   .Ride.     "  Recog.  sleigh  and  thought  of  its  appropriate 

use." 

VII.  Horse  .  .  .  Cow.     "Kin.  image  of  horse.     As  to  the  sup- 
pression, the   word  simply    did    not    come.      Something  providential 
seemed  to  prevent  it." 
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Clock  .  .  .  Time.  u  Kin.  image  of  clock.  No  voluntary  sup- 
pression." 

Collar  .  .  .  T-tie.  u  Kin.  image  of  collar.  No  voluntary  sup- 
pression." 

Chair  .  .  .  Rocker.  "  Strong  tendency  to  say  chair.  Inhibition 
seemed  automatic." 

Upon  examination  of  the  above  introspection,  we  find  all  forms  of 
suppression  from  a  fully  voluntary  act  to  a  purely  automatic  reaction. 
In  all  cases  the  subject  begins  in  the  attitude  of  the  negative  and  posi- 
tive instructions.  As  the  series  progresses,  this  attitude  or  '  Einstel- 
lung'is  less  vivid  in  consciousness.  No  systematic  introspection  of 
the  fore-period  was  required,  so  that  it  does  not  appear  in  the  above. 
In  the  first  group  (I.)  there  is  the  recognition  of  the  word,  with  a 
tendency  to  utter  it.  Then  there  is  the  judgment  that  the  word  is 
contrary  to  the  instructions  and  should  not  be  uttered.  A  locking  of 
the  muscles  of  the  organs  of  speech  follows  and  the  proper  associa- 
tion is  given.  In  group  II.  the  judgment  is  sufficient  for  the  inhibition 
and  the  locking  of  the  muscles  falls  out,  while  in  group  III.  the  muscles 
are  locked  without  consciousness  of  the  instructions  or  of  a  judgment. 
In  group  IV.  the  negative  instruction  is  recalled  and  is  sufficient  even 
to  inhibit  the  kinsesthetic  image.  In  group  V.  there  is  a  conscious 
turning  to  something  else,  which  helps  to  inhibit  the  kinsesthetic  image. 
Neither  in  this  group  nor  in  group  VI.  is  there  a  recall  of  the  instruc- 
tion or  a  locking  of  the  muscles.  In  the  latter  group  a  definite  attitude, 
one  might  say  an  artificial  attitude,  is  assumed,  by  which  the  range  of 
associations  is  limited  to  those  answering  a  definite  question.  This 
was  the  attitude  of  G,  which  was  referred  to  above.  In  VII.  the 
process  of  uttering  the  word  goes  as  far  as  the  kinsesthetic  image,  but 
there  is  an  automatic  inhibition.  Finally,  immediately  upon  recogni- 
tion of  the  picture  the  association  is  given.  This  is  the  complete 
automatic  suppression.  It  was  not  deemed  necessary  to  give  examples 
of  this  form. 

It  must  not  be  supposed  that  the  subjects  showed  this  gradual  de- 
velopment. The  different  forms  are  scattered  throughout  the  different 
days  and  the  different  subjects.  From  our  knowledge  of  the  shorten- 
ing of  the  voluntary  act  into  the  automatic  reflex  in  other  spheres,  we 
can  conjecture  how  it  would  be  in  the  case  of  one  exercising  the  power 
of  suppression  for  the  first  time,  and  from  the  above  we  can  gain  an 
idea  of  the  probable  number  of  stages  and  the  manner  in  which  they 
present  themselves  to  consciousness. 

The  reaction  times  show  little  of  interest  as  regards  the  subject  of 
this  paper.  There  is  in  general  a  decrease  from  day  to  day.  In  all 
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but  a  few  cases  the  R  time  is  shorter  than  the  A  time.  This  decrease 
is  probably  due  partly  to  greater  practice  in  the  suppression ;  it  is  also 
due  to  the  effect  of  practice  in  association  and  to  the  fact  that  in  the 
R-tests  the  recognition  of  the  picture  is  more  rapid.  There  should 
be  a  coordination  between  the  decrease  in  the  reaction  time  and 
the  decrease  in  the  amount  of  kinagsthic  imagery.  This  we  do  not 
find.  If  the  only  difference  between  two  tests  is  the  absence  of  the 
kinaesthetic  image  in  one  of  them,  the  test  without  the  image  will 
naturally  have  the  shortest  reaction  time,  but  the  latter  test  may  have 
intermediate  associations  or  a  seeking  for  an  association,  which  the  other 
test  does  not  have,  in  which  case  its  time  will  be  longer. 

It  is  often  possible  to  trace  the  effect  of  the  inhibition  caused  by 
the  negative  instruction  beyond  the  words  actually  covered  by  the 
instruction.  We  can  thus  gain  some  idea  of  its  sphere  of  influence. 
It  will  be  remembered  that  the  subject  was  told  he  could  name  any 
part  of  the  picture  or  could  describe  it.  Hardly  ever  was  this  done. 
The  associations  were,  as  a  rule,  away  from  the  picture.  The  majority 
of  the  words  were  nouns  or  verbs.  Generic  names  were  rare.  Adjec- 
tives were  almost  never  employed.  In  fact  we  have  instances  where 
they  came  to  the  mind  of  the  subject,  but  were  not  used.  In  the 
association  Fish  .  .  .  Water,  the  introspection  says:  u  The  fish 
seemed  very  small  and  I  thought  of  a  very  small  fish."  Again, 
Bed  .  .  .  Child,  "  Recognized  bed.  Thought  it  a  rather  small 
bed.  Thought  of  its  purpose.  Had  a  visual  image  of  a  child  in  bed 
and  said  child."  To  the  association  Teeth  .  .  .  Gums,  the  subject 
gave:  "Kin.  image  of  false  teeth.  Should  have  said  these  words. 
I  don't  know  how  gums  got  in."  There  are  several  instances  in 
which  a  word  was  suppressed  because  it  was  either  an  element  of  the 
compound  name  of  the  picture  or  a  compound  word  of  which  the 
name  of  the  picture  was  one  of  the  elements.  To  the  association 
Car  .  .  .  Track  was  said  :  u  I  almost  said  car,  then  trolley.  I  gave 
track,  feeling  the  assonance  between  the  tr  of  trolley  and  that  of  track.'' 
Two  subjects  reacted  to  the  picture  Strawberries  with  Fruit.  One  of 
the  subjects  said:  "I  recognized  strawberries  and  suppressed  the 
kinagsthetic  image  of  the  word.  I  thought  of  berries,  but  suppressed 
it  because  it  seemed  too  closely  related  to  the  name."  The  other  sub- 
ject said:  "I  had  a  kinaesthetic  image  of  strawberries.  I  suppressed 
straw  and  almost  said  berries.  Then  there  was  a  feeling  of  confusion 
before  fruit  came."  The  introspection  to  the  reaction  Drum  .  .  .  Beat, 
reads  :  u  I  recognized  drum  and  the  sticks  on  it.  I  thought  of  drum- 
major,  but  it  did  not  seem  to  be  the  word  I  wanted."  To  the  reac- 
tion Foot  .  .  .  Shoe,  the  subject  gave :  "I  recognized  foot  and 
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thought  of  saying  bare-foot,  but  it  seemed  too  much  like  foot  and  I 
said  shoe."  To  the  reaction  Eye  .  .  .  Shoot,  the  introspection  reads  : 
u  I  recognized  eye  and  had  a  kinaesthetic  image  of  bull's-eye,  but  could 
not  say  it."  There  is  a  good  example  of  where  an  idea  is  suppressed 
because  it  occurs  with  that  of  the  picture.  To  the  reaction  Straw- 
berries .  .  .  Eat,  the  subject  said  :  u  I  recognized  strawberries  and 
thought  of  strawberries  and  cream,  but  said  eat."  There  is  also  an 
instance  where  the  name  of  a  part  of  the  subject  is  suppressed.  The 
reaction  was  Foot  .  .  .  Shoe.  The  subject  said  :  "  I  recognized  foot 
and  had  a  kinaesthetic  image  of  toe,  but  could  not  say  it."  In  an  A-test 
the  picture  clock  was  named.  In  the  R-test  the  subject  said  :  u  I 
recognized  clock,  but  could  not  get  anything.  It  was  very  queer. 
Then  I  remembered  that  I  had  named  the  object  and  so  said  clock." 
In  another  instance  the  name  of  the  object,  which  had  been  given  in 
the  A-test,  was  entirely  suppressed  with  the  exception  of  its  first  letter 
in  the  R-test.  In  an  R-test  the  subject  gave  Tree  .  .  .  Tree  for 
Tree  .  .  .  Apple.  He  said  :  "  I  recognized  tree  and  had  the  idea  of 
an  apple,  but  suppressed  it.  I  don't  know  why."  The  reason 
probably  is  that  the  word  apple  had  previously  been  suppressed  in  an 
A-test  when  it  was  the  name  of  a  picture.  As  a  last  example  of  the 
force  of  the  suppression  may  be  cited  the  reaction  Top  ...  Boy. 
The  introspection  reads  :  ' 4  Top  was  coming  in  when  cot  was  substi- 
tuted as  an  auditory-kinaesthetic  image.  Boy  (boycot)  succeeded." 
Here  not  only  was  top  suppressed,  but  the  similar  word  cot. 

SUMMARY. 

It  has  been  clearly  shown  in  the  experiment  just  described,  that  a 
negative  instruction  fulfils  the  purpose  for  which  it  is  intended.  There 
are  a  positive  and  a  negative  4  Aufgabe,'  both  of  which  are  carried 
out.  The  negative  4  Aufgabe '  has  acted  as  a  block,  cutting  out  a 
definite  association.  In  all  positive  attitudes,  one  can  say  that  there  is 
also  a  negative  quality,  in  as  much  as  the  way  is  blocked  for  all  asso- 
ciations not  included  in  the  instructions.  The  difference  here  is  that 
the  negative  attitude  is  a  conscious  one  at  first  and  directed  toward  a 
definite  goal. 

We  have  also  seen  evidence  *of  the  force  of  the  suppression,  which 
not  only  inhibits  the  name  of  the  picture,  whenever  there  is  a  tendency 
for  it  to  be  pronounced,  but  frequently  inhibits  words  closely  related 
to  the  picture.  This  is  similar  to  the  inhibition,  so  frequently  men- 
tioned by  Freud,  of  thoughts  which  are  unpleasant  to  the  subject. 

Finally,  the  general  development  of  the  suppression  process,  espe- 
cially as  shown  in  the  decrease  of  the  kinaesthetic  image,  tends  to  prove 
that  the  suppression  can  be  strengthened  by  practice. 
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The  Application  of  Statistical  Methods  to  the  Problems  of  Psycho- 
physics.  F.  M.  URBAN.  Philadelphia :  Psychological  Clinic 
Press,  1908.  Pp.  ix 4-221. 

The  material  of  this  investigation  was  obtained  in  a  series  of  ex- 
periments with  lifted  weights.  The  weights  used  were  brass  cylin- 
ders, which  could  be  adjusted  very  exactly  by  filling  with  melted 
paraffine ;  the  range  of  adjustment  was  wide  enough  to  include  the 
largest  and  the  smallest  weight  to  be  used.  These  cylinders  —  an  im- 
proved form  of  the  Cattell  weights  —  show  very  little  variation  and 
are  influenced  only  to  an  inconsiderable  extent  by  changes  of  tempera- 
ture and  moisture  of  the  air.  Great  care  was  taken  to  keep  all 
the  conditions  constant.  The  space  error  was  eliminated  by  a  device 
which  placed  the  weight  always  in  the  same  position  relative  to  the 
hand ;  the  time  error  was  kept  constant  by  regulating  the  motion  of  the 
hand  by  the  beats  of  a  metronome.  A  standard  weight  of  100  gr.  was 
compared  with  weights  of  84,  88,  92,  96,  100,  104  and  108  gr.,  the 
standard  always  being  lifted  first.  Only  one  standard  was  used,  but 
with  this  a  greater  number  of  experiments  was  performed  than  ever 
before  with  one  standard.  With  three  of  the  seven  subjects  3,150 
experiments  each  were  made  and  with  the  remaining  four  subjects 
2,100  experiments  each,  bringing  the  total  up  to  17,850  experiments. 
All  conditions  accessible  to  control,  which  were  known  or  supposed 
to  influence  the  judgment  of  the  subject,  were  kept  scrupulously  con- 
stant; but  no  comparison  stimulus  was  found  on  which  the  same  judg- 
ment was  always  given,  although  some  of  the  differences  used  are 
considerably  greater  than  the  threshold.  This  suggested  the  following 
view. 

If  the  subject  is  required  to  compare  two  stimuli  under  constant 
conditions,  his  judgment  will  vary,  so  that  one  cannot  possibly  foresee 
the  result  of  any  particular  experiment.  The  passing  of  a  judgment 
on  the  comparison  of  two  stimuli,  therefore,  has  the  formal  character 
of  a  chance  event  like  drawing  a  ball  from  an  urn  which  contains 
balls  of  different  color ;  and  it  is  supposed  that  there  exists  a  certain 
definite  probability  as  regards  every  judgment  that  it  will  be  given  on 
the  comparison  of  two  stimuli.  If  the  judgments  greater,  smaller 
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and  equal  are  admitted,  passing  a  judgment  on  the  comparison  of  two 
stimuli  may  be  compared  to  drawing  a  ball  from  an  urn  which  con- 
tains white,  black  and  red  balls  in  certain  proportions,  about  which, 
however,  we  know  nothing  beforehand.  These  probabilities  vary  with 
the  conditions  of  the  comparison  and  they  are,  generally  speaking, 
different  for  different  individuals.  Experience  shows  that  if  a  standard 
stimulus  is  compared,  under  the  same  conditions,  with  stimuli  of  dif- 
ferent intensity,  the  probabilities  of  the  different  judgments  vary  in  a 
certain  way.  The  probability  of  the  judgment  greater  increases,  and 
that  of  the  judgment  smaller  decreases  with  increasing  intensity  of  the 
comparison  stimulus,  whereas  the  probability  of  the  equality  cases 
increases  at  first,  only  to  decrease  after  having  reached  a  certain  maxi- 
mum. The  author  undertakes  to  build  up  the  whole  theory  of  psycho- 
physical  measurements  on  this  notion  of  the  probability  of  a  judgment. 

These  probabilities  are  a  priori  absolutely  unknown  and  their 
determination  is  the  object  of  experimentation.  This  is  done  by  ob- 
serving the  relative  frequencies  of  the  different  judgments  in  large 
groups  of  experiments.  The  next  problem  is  to  find  out  whether  these 
probabilities  remain  constant  or  vary  in  the  course  of  experimentation. 
The  answer  to  this  question  is  based  on  the  coefficient  of  divergence  of 
Lexis  and  Dormoy.  The  determination  of  this  quantity  requires  not 
only  a  long  series  of  experiments,  but  a  considerable  number  of  extended 
series  of  experiments,  and  this  is  why  it  was  necessary  to  obtain  such 
a  large  number  of  judgments.  The  values  of  the  coefficient  of  diverg- 
ence show  that,  at  least  with  some  subjects,  one  is  justified  in  conclud- 
ing that  the  underlying  probabilities  of  the  different  judgments  did  not 
change.  It  comes  out  very  clearly  that  those  subjects  who  had  previous 
psychological  training  give  the  smallest  values  of  the  coefficient  of 
divergence,  from  which  the  important  conclusion  may  be  drawn  that 
an  individual  is  a  satisfactory  subject  for  psychological  experiments  of 
this  kind  if  the  numbers  of  relative  frequency  of  the  different  judg- 
ments show  a  normal  dispersion,  z.  £.,  give  values  of  the  coefficient  of 
divergence  only  slightly  different  from  unity.  It  seems  that  this  quan- 
tity gives  an  objective  criterion  for  answering  the  question  whether  a 
subject  acquired  sufficient  training  in  the  preliminary  experiments. 

The  next  chapter  deals  with  the  method  of  just  perceptible  differ- 
ence. This  method  is  the  oldest  of  all  psychophysical  methods  and, 
in  spite  of  all  the  criticism  it  has  met,  it  is  the  only  one  to  be  used  with 
advantage  for  clinical  observations  and  in  all  cases  where  only  a  rough 
but  handy  determination  of  the  sensitivity  of  a  subject  is  required.  This 
method  has  stood  the  test  of  practical  application ;  and  the  only  question 
justified  in  view  of  this  fact  is,  What  do  we  determine  by  this  method? 
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The  way  in  which  it  is  analyzed  may  be  seen  from  an  analysis  of  the 
notion  of  the  just  imperceptible  positive  difference.  In  determining 
this  quantity  one  has  to  start  from  comparison  stimuli  which  are  judged 
to  be  greater  than  the  standard ;  and  diminish  them  gradually  until  a 
stimulus  is  found,  which  is  not  judged  to  be  greater  than  the  standard, 
i.  <?.,  one  on  which  either  one  of  the  judgments  smaller  or  equal  is^ 
given.  The  first  stimulus  of  a  series  on  which  the  judgment  greater  is 
not  given,  is  a  determination  of  the  just  imperceptible  positive  differ- 
ence. The  single  judgments  are  chance  events,  and  the  factf  that  a 
certain  stimulus  of  a  series  is  obtained  as  a  result  of  a  determination  of 
the  just  imperceptible  positive  difference  is  a  compound  event,  the 
probability  of  which  can  be  given  in  terms  of  the  probabilities  of  the 
judgment  greater  for  the  stimuli  used.  In  this  way  formulae  are  found 
for  the  most  probable  values  of  the  just  perceptible  and  the  just  im- 
perceptible positive  and  negative  differences,  which  are  expressed 
entirely  in  terms  of'  the  intensities  of  the  comparison  stimuli  used  and 
of  the  probabilities  which  they  give  to  the  different  judgments.  It  is 
seen  that  the  individual  result  of  the  determination  of  either  one  of 
these  four  quantities  depends  on  the  stimuli  used,  but  this  influence  is 
eliminated  if  different  series  are  used.  The  number  of  different  series 
need  not  be  very  great  in  order  to  give  a  rather  satisfactory  approxima- 
tion. The  final  result  of  a  considerable  number  of  determinations  of 
the  just  perceptible  positive  difference  is  equal  to  that  of  the  just  im- 
perceptible difference  and  the  average  of  a  small  number  of  determina- 
tions is  a  more  exact  determination  of  the  intensity  of  the  comparison 
stimulus  for  which  there  exists  the  probability  one  half  that  the  judg- 
ment greater  will  be  given.  In  the  same  way  it  is  seen  that  the  final 
results  of  a  great  number  of  determinations  of  the  just  perceptible  and 
of  the  just  imperceptible  negative  difference  coincide,  and  that  they 
determine  the  comparison  stimulus  which  gives  to  the  judgment  smaller 
the  probability  one  half.  These  two  values  are  called  the  threshold  in 
the  direction  of  increase  and  of  decrease  respectively ;  they  determine 
an  interval  inside  of  which  neither  one  of  the  judgments  greater  or 
smaller  has  a  probability  equal  to  or  exceeding  one  half.  This  interval 
is  called  the  interval  of  uncertainty  and  the  comparison  of  the  accuracy 
of  sense  perception  of  different  individuals  or  of  the  same  individual  at 
different  times  or  under  different  conditions  is  based  on  it.  The  inter- 
val of  uncertainty  is  a  purely  physical  quantity,  and  the  proof  of  this 
fact  does  away  with  the  supposition  that  we  measure  psychical  quan- 
tities by  the  method  of  just  perceptible  differences.  The  truth  of  the 
proposition  that  we  determine  in  this  method  the  stimuli  for  which. 
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there  exist  the  probabilities  one  half  that  the  judgment  greater  and 
smaller  will  be  given,  was  suspected  for  a  long  time,  but  no  demonstra- 
tion has  been  given  before.  It  is  interesting  to  notice  that  the  proof  is 
by  no  means  very  difficult. 

The  theoretical  deductions ^are  tested  on  the  material  obtained  in 
the  experiments  and  the  results  of  the  calculations  coincide  very  closely 
with  the  data  of  the  observations. 

The  fact  that  the  probabilities  of  the  different  judgments  vary  with 
the  intensity  of  the  comparison  stimuli  suggests  the  view  that  they  are 
functions  of  the  intensity  of  the  stimuli.  A  mathematical  expression 
which  gives  this  relation  between  the  intensity  of  the  comparison 
stimuli  and  the  probability  of  a  certain  judgment,  is  called  the  psy- 
chometric function  of  this  judgment.  The  mathematical  formulation  of 
the  problem  is  this  :  The  values  of  an  unknown  function  are  given  for 
a  certain  number  of  values  of  the  independent  variable ;  it  is  required 
to  determine  the  function  (or  at  least  other  values  of  it)  on  the  basis 
of  these  data.  The  simplest  way  of  solving  this  problem  is  to  regard 
these  probabilities  as  algebraic  functions  of  the  comparison  stimuli 
and  to  treat  the  data  by  Lagrange's  formula.  The  problem  of  inter- 
polation is  frequently  met  with  in  psychology  and  in  this  chapter, 
which  is  easily  accessible  to  psychologists,  one  may  look  for  advice  in 
similar  cases.  The  upper  and  lower  limit  of  the  interval  of  uncer- 
tainty are  calculated  by  interpolation  and  it  is  seen  that  the  results  agree 
very  well  with  those  obtained  in  the  method  of  just  perceptible  differ- 
ences. It  seems,  however,  that  the  author  does  not  lay  sufficient 
emphasis  on  the  differences  between  these  two  methods,  because  in 
an  actual  application  of  the  method  of  just  perceptible  differences  in 
its  traditional  form  the  stimuli  are  presented  to  the  subject  in  a  certain 
order  and  the  subject  cannot  be  prevented  from  knowing  it.  This 
knowledge  on  the  part  of  the  subject  causes  all  those  influences  which 
were  studied  by  former  investigators,  and  which  are  entirely  absent 
when  the  stimuli  are  presented  in  random  order  as  is  the  case  of  the 
method  of  constant  stimuli. 

The  author  then  gives  a  discussion  of  the  notion  of  the  point  of 
subjective  equality  as  defined  by  means  of  the  equality  judgments 
alone.  The  arithmetical  mean,  the  median  and  the  mode  are  studied 
and  found  useless  for  this  purpose,  either  because  they  cannot  be  deter- 
mined objectively  from  the  data,  or  because  they  give  a  probability 
exceeding  one  half  to  one  of  the  other  judgments.  The  determination 
of  the  mode,  however,  gave  the  remarkable  result  that  the  maximum 
value  of  the  probability  of  the  equality  judgments  can  be  used  as  a 


PSYCHOLOGICAL  LITERATURE.  213 

measure  of  the  accuracy  of  sensation  just  as  well  as  the  interval  of 
uncertainty.  Among  the  methods  of  calculating  the  mode  the  author 
also  mentions  the  way  of  setting  up  the  equation  of  the  psychometric 
function  by  Lagrange's  formula  and  finding  the  maximum  by  differ- 
entiation. This  part  of  the  book  makes  a  rather  fanciful  impression, 
because  there  is  obviously  no  balance  between  the  result  obtained  and 
the  amount  of  work  devoted  to  it.  It  seems  that  the  author  had  in 
mind  to  set  up  these  equations  for  all  his  seven  subjects,  in  order  to 
investigate  whether  there  is  any  regularity  in  the  numerical  values  of 
the  coefficients  :  but  that  he  gave  up  this  task  either  because  the  work 
of  setting  up  these  equations  was  too  great  or  because  the  results 
obtained  did  not  warrant  going  any  further  with  this  laborious  enter- 
prise. 

The   last  chapter  contains   a  discussion  of  the  scientific  nature  of 
psychophysical  problems. 

SAMUEL  W.  FERNBERGER. 

UNIVERSITY  OF  PENNSYLVANIA. 

FEELING. 

Die  Grundformen  der  Gefuhle.     N.  ALECHSIEFF.     Psychologische 

Studien,  1907,  III.,  156-271. 

The  author  defines  feeling  as  a  psychical  process  which  is  subjec- 
tive and  not  localizable.  Earlier  writers  are  criticized  in  that  they 
have  used  too  exclusively  either  the  method  of  impression  or  that  of 
expression.  In  this  work  an  attempt  is  made  to  obtain,  side  by  side,  a 
close  introspective  account  and  the  objective  expression  in  pulse  and 
breathing.  The  sphygmograph  is  used  for  the  pulse.  The  kymo- 
graph is  rotated  at  the  rate  of  8.7  mm.  per  second.  For  the  heart 
rate,  the  average  length  of  the  pulse  during  each  breath  and  also  the 
average  length  during  each  period  covered  by  a  given  introspective 
condition  are  tabulated.  Only  a  short  curve  before  and  after  the  stimu- 
lus is  used.  This  method  is,  in  some  ways,  an  improvement  over  that 
which  measures  the  number  of  pulse-beats  in  each  period  of  10  seconds, 
but  seems  to  me  entirely  insufficient  to  show  accurately  even  a  long, 
violent  reaction ;  and,  with  the  short  stimuli  used  in  this  investigation, 
there  is  practically  no  reliability  at  all. 

In  discussing  the  normal  condition,  Alechsieff  finds  that  a  feeling 
must  have  a  certain  strength  to  cause  a  physiological  response.  He 
refers  to  the  Traube-Hering  wave  and  says  it  can  easily  be  distin- 
guished from  the  feeling-reaction.  This  is  the  last  we  hear  of  it, 
however,  and  there  is  no  attempt  to  make  such  a  distinction  later, 
although  many  of  the  changes  in  his  tables  are  probably  due  to  this 
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cause.  He  finds  that  breathing  influences  the  results  in  that  there  is 
a  breathing  wave  in  the  heart-rate,  and  increased  breathing  usually 
causes  a  faster  pulse,  decreased  breathing  a  slower  pulse.  Yet  he 
never  explains  a  reaction  in  this  way,  and  says  the  effects  on  the  pulse 
by  voluntary  variation  of  breathing  are  not  comparable  with  those 
produced  by  feelings.  One  might  observe  that  the  changes  of  breath- 
ing itself  are  often  much  greater  in  his  tests  for  feeling  than  in  those 
with  voluntary  variation. 

The  first  feeling  studied  is  that  of  activity,  which  one  has  with 
concentration  of  attention  or  expectation.  According  to  the  introspec- 
tion of  the  subjects,  this  is  a  mixture  of  strain  and  excitement,  and  the 
dominance  of  one  or  other  of  these  determines  the  objective  expression. 
As  a  stimulus  for  strain  he  prefers  a  succession  of  two  metronome- 
beats,  since  the  subject  would  merely  have  to  prepare  himself  to 
receive  these  passively.  Introspectively  the  subjects  reported  two 
factors  in  the  strain  experience:  (i)  Strain  sensations  and  (2)  an 
unanalyzable  something  more,  an  inner  mental  strain.  Likewise  in 
relaxation  they  found  sensations  of  release  of  the  muscles  and  breath- 
ing and  an  unanalyzable  experience  opposed  to  that  in  strain.  Physio- 
logically, strain  gave  a  restricted  breathing  and  lengthened  pulse, 
relaxation  the  opposite. 

Excitement  and  rest  were  studied  by  suggesting  that  the  subject 
place  himself  in  such  conditions.  Introspectively,  the  subjects  re- 
ported in  these  states  more  or  less  organic  sensation  and  unanalyzable, 
inner,  non-localizable  factors  of  excitement  and  rest.  With  excite- 
ment, the  breathing  was  faster  and  irregular,  the  pulse  shorter  and 
higher ;  with  rest  there  were  opposite  effects.  The  author  explains 
the  disagreement  among  writers  on  the  objective  expressions  of  strain 
and  the  feeling  of  activity  on  the  ground  that  they  have  worked  with 
varying  mixtures  of  strain  and  excitement  without  proper  introspective 
analysis.  One  might  ask  whether  such  general  confusion  is  not  itself 
due  simply  to  the  fact  that  there  is  no  real  line  of  demarcation  be- 
tween the  two. 

Agreeableness  and  disagreeableness  were  studied  by  use  of  tactual, 
gustatory,  olfactory,  auditory  and  visual  stimuli.  Each  is  considered 
an  unanalyzable  non-localizable,  inner  condition.  Agreeableness  gave 
a  quickened,  shallow  breathing  and  heightened,  usually  lengthened 
pulse.  Disagreeableness  gave  a  shortened,  lowered  pulse  and  variable 
breathing  effects.  Combinations  of  agreeable  and  disagreeable  stimuli 
gave  an  alternation  from  one  to  the  other  —  not  a  mixture. 

Inconsistencies  in  the  above  objective  expressions  are  often  ex- 
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plained  as  due  to  the  presence  of  other  feelings.  The  article  is  per- 
haps better  than  some  others  that  have  appeared  on  the  subject,  but 
seems  to  me  inaccurate  and  inadequate. 

JOHN  F.  SHEPARD. 

UNIVERSITY  OF  MICHIGAN. 

REPRODUCTION  AND  ASSOCIATION. 

Die  Reproduktion  und  Assoziation  von  Vorstellungen.  Eine  expert- 
mentell-psychologische  Untersuchung.  ARTHUR  WRESCHNER. 
Leipzig:  J.  A.  Barth,  1907-1909.  (Erganzungsband  III.,  Zeit- 
schrift  fiir  Psychologic  und  Physiologie  der  Sinnesorgane.)  S.  vii 

+  599- 

Dr.  Wreschner  has  made  a  systematic  series  of  experiments  upon 
association  reaction-times.  His  book  consists  essentially  of  a  descrip- 
tion of  the  temporal  relations  and  the  qualitative  contents  of  these 
associations,  together  with  a  discussion  of  their  theoretical  significance. 

His  apparatus  was  the  Hipp  chronoscope  with  the  usual  accessories. 
Fifteen  of  his  reagents  were  '  educated  '  adults  —  ten  men  and  five 
women,  chosen  from  among  the  instructors  and  students  at  the  univer- 
sity; five  were  'uneducated'  adults  —  three  men  and  two  women, 
chosen  from  the  artisan  class ;  and  two  were  boys,  ca.  three  and  six 
years  of  age.  His  material  consisted  of  iSS  adjectives,  200  names  of 
concrete  objects,  147  abstract  terms,  and  141  verbs.  These  words  were, 
for  the  most  part,  presented  in  auditory  fashion ;  but  in  a  few  instances 
visual  presentation  was  introduced.  Three  variations  of  procedure 
were  employed :  (i)  In  the  first  group  of  experiments,  the  reagent 
was  allowed  complete  freedom  in  his  choice  of  a  reaction-word ;  and 
no  stimulus-word  was  employed  more  than  once  in  this  series  of 
(6,792)  reactions.  (2)  Here,  again,  there  was  no  curtailment  of  the 
reagent's  freedom  of  choice ;  but  certain  stimulus-words,  which  had 
already  been  presented,  were  re-presented  at  later  sittings.  In  some 
cases,  the  same  word  reappeared  in  eight  different  series  ;  but  in  every 
instance  an  interval  of  at  least  a  week  elapsed  between  its  successive  re- 
currences, and  it  never  appeared  twice  in  the  same  context.  It  was 
hoped,  by  means  of  this  variation  of  procedure,  to  determine  the 
strength  of  the  association  between  a  stimulus-word  and  its  reaction- 
word.  There  were  3,338  reactions  in  this  group.  (3)  In  the  third 
series  of  (5,541)  experiments,  the  reagent  was  required  to  form  a  pre- 
scribed sort  of  association,  —  opposition,  co-ordination,  subsumption, 
or  the  like. 

i .  The  times  required  for  free  associations  are  exceedingly  variable 
and  irregular.  Wreschner  does  not  report  his  mean  variations ;  nor 
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does  he  give  any  other  data  regarding  the  uniformity  of  his  reaction- 
times.  It  seems  safe,  however,  to  formulate  at  least  the  following 
general  principles.  Age,  sex,  '  individuality*  and  degree  of  education 
of  reagent,  all  play  a  part  in  influencing  the  duration  of  the  process  of 
association  and  reproduction.  The  following  averages  are  reported  : 
For  '  educated'  reagents,  i, 437*7;  for  l  uneducated,'  2,562  <r;  men 
1,5430-;  women  2,2480-;  children  3,348  <r;  'educated' men  1,337  *; 
'  educated  '  women  i ,  707  * ;  4  uneducated  '  men  2 , 266  * ;  l  uneducated ' 
women  2,791  *.  The  character  and  content  of  the  stimulus-word  is 
also  a  factor.  The  average  reaction-times  for  different  adjectives 
varied  between  1,709*  and  2,3280-;  for  names  of  concrete  objects 
between  1,893*  and  2, 293*;  for  abstract  terms,  between  2,028*  and 
3,415  *.  The  affective-tone  of  the  stimulus-word  also  plays  a  part ;  and 
Wreschner  is  convinced  that  the  reaction-time  varies  directly  with  the 
intensity  of  the  affection. 

Introspection  shows  that  the  process  of  apprehending  the  stimulus- 
word  is  extremely  variable.  The  direction,  as  well  as  the  concentra- 
tion, of  attention  is  of  influence  —  distraction  and  expectation  both  giv- 
ing rise  to  misapprehension.  The  content  or  meaning  of  the  stimulus- 
word  is  a  determining  factor.  The  meaning  may  be  grasped  inaccur- 
ately or  only  approximately ;  we  may  seize  upon  a  purely  figurative  or 
other  highly  specialized  meaning ;  or  we  may  recognize  that  it  is  am- 
biguous, and  vacillate  between  its  possible  interpretations.  And  the 
reaction  varies  with  all  of  these  variable  circumstances.  The  reproduc- 
tion may  be  complicated  by  the  presence  of  concomitant  imagery  or 
affections ;  and  immediately  preceding  experiences  frequently  play  a 
part  in  influencing  the  association.  The  reaction-word  may  come  to 
consciousness  in  a  purely  automatic  fashion,  or  it  may  be  found  only 
after  a  more  or  less  deliberate  search  for  it.  The  first  reproduction  to 
suggest  itself  is  frequently  rejected  as  unsatisfactory,  and  the  search  is 
continued ;  but  it  sometimes  happens  that  farther  search  is  fruitless,  and 
that  the  rejected  word  is  finally  chosen.  In  many  instances  the  reac- 
tion-word is  not  an  edequate  expression  of  the  reaction-idea.  The 
association  itself  may  be  simple  (having  but  a  single  bond  of  union), 
or  manifold ;  it  may  be  direct  or  mediated  by  an  intervening  term.  The 
length  of  the  stimulus-word  is  of  influence,  in  that  monosyllables  tend 
to  reproduce  monosyllables,  while  long  stimulus-words  tend  to  call  up 
longer  reaction-words.  The  reaction- word  is  usually  chosen  from  the 
'immediate  environment'  of  the  stimulus-word — thus  one  visual 
quality  suggests  another  visual  quality,  the  name  of  an  animal  is  likely 
to  be  associated  with  the  name  of  another  animal,  etc.  The  reagent 
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tends  to  choose  an  adjective  in  reacting  to  an  adjective,  an  abstract  term 
in  responding  to  an  abstract  term.  These  ;  symmetrical '  reproduc- 
tions, however,  occur  most  frequently  with  rapid  reagents ;  the  repro- 
duction tends  to  become  more  individual  in  proportion  as  the  reaction- 
time  becomes  longer. 

2.  If  it  should  happen  that  a  given  stimulus-word  invariably  arouses 
the  same  reaction- word,  this  would  indicate  that  an  exceedingly  strong 
association  obtains  between  the  two  words.     Conversely,  the  number 
of  different  reaction- words  with  which  the  reagent  responds  on  repeated 
presentation  of  the  same  stimulus-word  may  be  taken  as  a  measure  of 
the  number  and  relative  strength  of  the  reproduction  tendencies  which 
operate  in  competition  with  one  another.     Wreschner  found  that  the 
variety  of  reaction-words  decreased  with  progressive  repetition  of  any 
given  stimulus-word.     This  tendency  toward  a  stereotyped  reaction 
was  greatest  when  adjectives,  and  least  when  abstract  nouns  were  em- 
ployed as  stimulus-words.     Educated  reagents  give  a  greater  variety  of 
reaction-words  than  uneducated ;   men  excel  women,  and  adults  excel 
children  in  this    regard.     Two  types  of    repetition  of  reaction-word 
are  to  be  distinguished  —  one  due  to  inherent  strength  of  association, 
the  other  due  to  a  dearth  of   other  appropriate  responses.     In  the 
former  type,  the  repetition  begins  before  the  list  of  possible  reaction- 
words  has  been  exhausted ;  the  serial  order  of  responses  assumes  some 
such  form  as  I,  i,  i,  2,  2,  3,  4,  5.     The  latter  type  repeats  only  after 
running  the  gamut  of  possibilities,  giving  such  a  serial  order  as  :    1,2, 
3  >  4t  5t  5?  5>  5«     Men  tend  to  repeat  once  or  twice,  and  then  to  em- 
ploy a  new  word,  thus  :   i,  i,  2,  2,  3,  3,  4,  4;   women  tend  to  return 
to  a  former  response  after  having  abandoned  it  temporarily,  thus  :    i , 
2,  3,  2,  i,  i,  i,  2.     With  the  first  two  or  three  repetitions,  there  is  a 
retardation,  then  a  progressive  acceleration  of  reaction ;  the  former  is 
held  to  be  due   to  the  occurrence  of  new  responses,  the  latter  to  the 
recurrence  of  old  responses.     The  reagent  does  not  always  recognize 
that  his  present  reaction-word  is  identical  with  a  former  one ;   but  when 
he  is  aware  of  the  repetition,  his  reaction-time  is  lengthened.     Varia- 
tions due  to  sex,  age,  education,  etc.,  occur  here  as  in  non-repeated 
reactions. 

3.  Several  factors  cooperate  to  determine  the  length  of  the  reaction- 
time  in  circumscribed  associations;    but,  in  general,  the  reaction  is 
accelerated  in  proportion  as  the  circumscription  is  definite,  or  as  the 
range  of  possible  choice  of  response  is  limited.     Thus  the  naming  of 
something  which  is  opposite  to  a  given  term  required  i  ,496  <r ;   the 
naming  of  the  country  which  contains  a  given  city  required  1,535  ff ; 
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the  naming  of  any  city  in  a  given  country  required  i  ,665  <r ;  the  nam- 
ing of  the  author  of  a  given  book  1,7370";  and  the  naming  of  any 
book  written  by  a  given  author  1,968  a.  The  influence  of  education, 
of  concomitant  phenomena,  and  of  content  of  stimulus-word  is  less  in 
circumscribed  than  in  free  association. 

In  the  theoretical  discussion  of  his  results,  Wreschner  subjects  the 
traditional  doctrine  of  association  to  a  searching  criticism,  and  shows 
that  the  '  laws  of  association '  are  inadequate  to  an  explanation  of  his 
results.  Those  objective  relations  (coexistence,  immediate  succession, 
and  the  like)  which  obtain  between  parts  of  our  experience,  and  which 
we  learn  through  experience  itself,  can  never  serve  as  a  basis  for  all  of 
our  associations  and  reproductions ;  we  must  seek  in  our  mental 
elaboration  of  experience  for  the  origin  of  the  relationships  which 
give  rise  to  the  phenomena  of  association  and  reproduction.  And  it 
is  in  this  working-over  of  experience,  under  the  rubrics  of  apprehen- 
sion, abstraction,  analysis,  apperception  and  the  ascription  of  meaning, 
that  he  finds  the  factors  which  determine  the  course  of  our  ideas  and 
thoughts.  It  is  not  the  objective  state  of  affairs,  but  what  we  attend 
to  in  the  objective  state  of  affairs  which  constitutes  the  Reproduk- 
tionsmotiv.  How  do  I  elaborate  my  sensory  experience ;  from  what 
point  of  view  do  I  apperceive  it;  what  meaning  does  it  attain  for  me? 
These  are  the  essential  factors  in  determining  my  associations  and 
reproductions. 

'  Wreschner's  investigation  is,  in  many  respects,  a  thorough  and 
valuable  piece  of  work.  His  experimentation  is  ingenious  and  system- 
atic; his  discussion  is  sound  and  conservative,  and  his  conclusions 
furnish  an  interesting  confirmation  of  recent  developments  in  psycho- 
logical theory.  The  author's  presentation,  however,  scarcely  does 
justice  to  himself  or  to  his  work.  The  reviewer  has  already  mentioned 
the  fact  that  a  mere  statement  of  averages  does  not  adequately  describe 
a  series  of  numerical  data.  There  is  an  unfortunate  tendency,  through- 
out the  paper,  to  elaborate  minor  points  at  tedious  length,  and  to 
magnify  the  significance  of  minute  variations  in  experimental  findings 
(vide  4  symmetrical  associations,'  S.  69  ff.,  and  '  practice,'  S.  316  ff.). 
In  the  opinion  of  the  reviewer,  the  six  hundred  pages  might  have  been 
condensed  to  less  than  one  third  of  that  number.  There  is  no  evidence 
that  Wreschner  is  familiar  with  the  extensive  literature  of  his  topic; 
he  makes  no  attempt  to  bring  his  findings  into  relation  with  the  results 
obtained  by  other  investigators  of  the  same  problem.  And  what  excuse 
can  an  author  offer  for  his  failure  to  provide  an  index  for  a  book  which 
runs  into  six  hundred  pages  ? 

J.  W.  B. 
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MYERS'  EXPERIMENTAL   PSYCHOLOGY. 

A  Text-Book  of  Experimental  Psychology.  CHARLES  S.  MYERS, 
Lecturer  in  Experimental  Psychology  in  the  University  of  Cam- 
bridge, Professor  of  Psychology  in  King's  College,  University  of 
London.  New  York:  Longmans,  Green  &  Co.,  1909.  Pp. 
viii-j-  432. 

The  scope  and  purpose  of  this  book  is  thus  outlined  by  the  author 
in  his  preface:  u  The  literature  of  Experimental  Psychology  is  now 
so  scattered  and  so  profuse  that  a  student  must  have  at  his  command  a 
small  library  of  books  and  periodicals  if  he  wishes  to  pursue  a  course 
of  independent  reading." 

"In  endeavoring  to  supply  this  want  I  do  not  attempt  to  offer  a 
'  systematic'  psychology.  On  the  contrary,  I  assume  that  the  student 
is  already  familiar  with  the  elements  .of  general  psychology.  ...  I 
may  appear  at  times  to  have  laid  undue  stress  on  purely  physiological 
and  physical  considerations  in  their  relation  to  the  problems  of  experi- 
mental psychology.  But  the  ultimate  object  which  has  influenced  me 
throughout  has  been  to  describe  the  methods  and  principles  of  psy- 
chological experiment,  and  to  set  forth  the  most  important  results  that 
have  been  obtained  in  this  field  of  research." 

"  The  order  of  the  chapters  has  been  dictated  by  experience  in 
teaching.  I  find  it  best  to  start  with  experimental  work  on  sensation ; 
this,  on  the  whole,  gives  the  student  less  difficulty,  alike  as  regards 
manipulation  and  introspection.  Owing  to  the  fulness  with  which  I 
have  treated  sensation  the  account  of  the  experiments  relating  to  the 
higher  mental  processes  may  possibly  have  suffered.  I  feel  very 
strongly,  however,  that  the  best  training  for  the  beginner  in  experi- 
mental psychology  lies  in  the  field  of  sensation." 

The  book  is  not  a  text-book  in  the  sense  with  which  we  have 
become  so  familiar  in  recent  years.  It  is  rather  a  combined  text-book 
and  laboratory  manual.  And  one  of  its  most  commendable  features  is 
its  ideal  of  keeping  the  lecture-room  and  the  laboratory  in  close  con- 
tact with  each  other  throughout.  The  author  does  not  aim  to  present 
a  systematic  discussion  of  psychological  theory.  He  plans  to  do  some- 
thing for  which,  in  the  opinion  of  the  reviewer,  there  is  much  greater 
need  in  modern  psychology  —  to  present  a  systematic  statement  of  the 
results  of  psychological  experimentation.  And  this  statement  is  sup- 
plemented by  exceedingly  valuable  chapters  on  the  standpoint  of  experi- 
mental psychology,  the  specific  energy  of  sensations,  the  statistical  and 
the  psycho-physical  methods. 

Seven  chapters  are  devoted  to  sensation,  one  to  reaction-times,  and 
two  to  memory  (the  best  presentation  of  this  topic  which  we  have  in 
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the  English  language)  ;  then  follow  chapters  on  muscular  and  mental 
work,  weight,  local  signature,  sensibility  and  sensory  acuity,  experi- 
ences of  identity  and  difference,  binocular  experience,  binaural  experi- 
ence, visual  perception  of  size  and  direction,  time  and  rhythm,  atten- 
tion, and  feeling.  The  last  eighty  pages  of  the  book  describe  a  series 
of  laboratory  exercises  which  are  designed  to  illustrate  and  to  supple- 
ment the  discussions  in  the  foregoing  chapters. 

Professor  Myers  has  written  an  exceedingly  valuable  book.  The 
style  is  clear  and  forcible,  the  presentation  is  conservative  and  up-to- 
date,  and  the  bibliographical  references  are  numerous  and  well-chosen. 
It  is  not  too  much  to  say  that  this  volume  should  be  in  the  library  of 
every  teacher  and  student  of  psychology. 

J.  W.  B. 

BOOKS  RECEIVED  DURING  MAY. 

The  Psychology  of  Reasoning.  W.  B.  PILLSBURY.  New  York  & 
London:  Appleton,  1910.  Pp.  ix  -f  306.  $1.50  net. 

Theories  of  Knowledge :  Absolutism,  Pragmatism,  Realism.  LES- 
LIE J.  WALKER.  (Stonyhurst  Philos.  Ser.)  London  &  New 
York  :  Longmans,  Green,  1910.  Pp.  xxxix  -f-  696. 

La  Lutte  Contre  le  Crime.  J.  L.  DE  LANESSAN.  (Bibl.  gen.  des 
Sci.  sociales.)  Paris:  Alcan,  1910.  Pp.  xx  -f  304. 

Philosophie  de  V education :  Essaidepedagogie  generate.  EDOUARD 
RCERICH.  (Bibl.  de  philos.  contemp.)  Paris:  Alcan,  1910. 
Pp.  288.  Fr.  5. 

La  vraie  education.  PAUL  GAULTIER.  Paris  :  Hachette,  1910.  Pp. 
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NOTES  AND  NEWS. 

PROFESSOR  ARTHUR  O.  LOVEJOY,  of  the  University  of  Missouri, 
has  been  appointed  professor  of  philosophy  in  the  Johns  Hopkins 
University.  He  will  enter  upon  his  duties  next  September. 

DR.  W.  V.  BINGHAM,  of  Teachers  College,  Columbia  University, 
has  been  appointed  assistant  professor  of  psychology  and  education  at 
Dartmouth  College. 

DR.  FREDERIC  S.  BREED  has  been  called  to  the  University  of 
Michigan  as  assistant  professor  of  education. 

DR.  ELIOTT  P.  FROST,  now  instructor  in  philosophy  at  Princeton 
University,  has  been  appointed  instructor  in  psychology  at  Yale  Uni- 
versity in  place  of  Dr.  Breed. 
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MIND   AS   A   CATEGORY   OF   SCIENCE. 
BY  DR.  H.  HEATH  BAWDEN, 

San  Ysidro,  California. 

Any  one  who  has  kept  up  with  the  progress  of  psychological  theory 
during  the  past  decade  will  have  noticed  a  growing  disposition  on  the 
part  of  both  psychologists  and  physiologists  to  find  some  category  which 
will  evade  the  question-begging  distinction  of  the  mental  and  physical. 
On  the  one  hand,  the  attitude-psychology,  which  seeks  to  interpret  even 
the  remoter  ratiocinative  processes  in  terms  of  reaction  to  stimulus,  lays 
stress  upon  function  and  use  and  seeks  to  state  all  the  phenomena  of 
consciousness  in  motor  terms.  The  comparative  psychologist  and 
neurologist  find  it  possible  under  cover  of  such  terms  as  behavior, 
action-systems,  and  psychophysical  process  to  slip  from  one  field  into 
the  other  without  prejudicing  their  conclusions  by  any  explicit  meta- 
physical theory.  On  the  other  hand,  the  radical  and  immediate 
empiricist  ask  us  to  turn  from  our  thin  intellectualizing  back  to  the 
concrete  thickness  of  our  sensible  experience  in  the  belief  that  the 
richest  content  is  also  the  most  real. 

The  necessity  for  this  shift  in  our  methodological  procedure  has 
grown,  on  the  negative  side,  out  of  the  flagrant  failure  of  philosophy 
to  provide  even  a  satisfactory  working  hypothesis  of  the  relations  of 
mind  and  matter,  and,  on  the  positive  side,  out  of  the  mutual  attrition 
of  the  categories  of  the  adjacent  sciences  of  neurology  and  psychology. 
The  rapid  growth  of  the  allied  sciences  of  animal,  child,  and  social 
psychology,  dealing  as  they  do  with  the  so-called  objective  manifesta- 
tions of  mind,  has  introduced  an  almost  entirely  new  nomenclature 
into  a  field  in  which  the  introspective  method  formerly  held  undis- 
puted sway.  Without  being  clearly  conscious  of  what  was  happen- 
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ing,  a  group  of  scientific  men  engaged  within  the  confines  of  these 
hyphen-sciences,  has  come  gradually  to  look  upon  mental  phenomena 
from  a  fresh  angle  and,  if  you  please,  with  a  new  and  significant 
equipment  of  preconceptions.  Mind  in  terms  of  muscle  and  move- 
ment ;  changes  in  time  and  space ;  coordinations  of  leg  and  wing ; 
response,  behavior,  physiological  activity  of  some  sort :  such  have 
been  the  terms  of  the  discussion. 

Here  is  a  pronounced  departure  from  the  introspective  analysis  of 
the  inner,  to  an  extrospective  analysis  of  the  outer  mind,  without  any 
deliberate  raising  of  the  traditional  difficulty  of  how  these* are  related. 
The  technique  of  these  sciences  has  not  yet  reached  the  point  of  com- 
pletely undermining  or  superseding  this  time-honored  dualism,  but  it 
is  taking  great  leaps  in  that  direction.  Description  in  terms  of  proc- 
ess-seems destined  soon  to  smooth  out  the  irritating  contrasts  of  content 
which  appear  when  static  cross-sections  are  substituted  for  the  living 
longitudinality  of  experience.  The  keen  surgical  knife  of  scientific 
method  will  soon  lop  off  the  hideous  teratological  growths  which  the 
disease  of  metaphysics  has  fastened  upon  us. 

Now  this  change  in  the  procedure  of  psychological  science  presup- 
poses a  new  conception  of  the  nature  of  mind.  A  more  detailed 
exposition  of  this  conception  has  been  presented  by  the  writer  in  the 
pages  of  his  Principles  of  Pragmatism.  It  is  the  purpose  here 
simply  to  recapitulate  that  argument  and  to  show  its  bearing  on  the 
vexed  problem  of  psychogenesis,  the  literature  of  which  in  the  past 
has  been  so  interesting  to  the  metaphysician  but  so  profitless  to  the 
psychologist. 

The  gist  of  the  theory  is  that  mental  are  vicarious  substitutes  for 
physical  phenomena  when  the  latter  are  for  any  reason  inadequate,  in 
their  existing  form,  for  the  purposes  of  the  progressive  growth  of 
experience.  Objects,  events,  relations,  anything  whatever  from  your 
breakfast  to  your  religious  convictions,  are  thrown  into  the  region  we 
call  mental  whenever  these  fail,  relatively,  in  their  present  form,  to 
evoke  the  response  requisite  for  the  irresistible  demand  to  move  for- 
ward in  experience.  The  mental,  in  other  words,  must  be  explained 
in  terms  of  its  function  in  relation  to  construction  and  reconstruction. 
This  process  of  organization  involves  the  backward  as  well  as  the  for- 
ward reference :  we  go  back  to  gather  momentum  for  going  forward. 
Accordingly  all  the  phenomena  of  retention,  revival,  reproduction  — 
in  a  word,  instinct,  habit,  and  memory  —  are  as  vitally  related  to  this 
process  as  the  facts  of  impulse,  attention,  and  thought. 

Without  going  into  the  extended  consideration  of  these  retrospec- 
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tive  and  prospective  phases  of  the  technique  of  mentation,  we  may 
turn  at  once  to  the  fundamental  mark  of  all  mental  process  in  either 
phase.  It  is  this  :  the  mental  is  the  substitution  of  a  part-process  for 
the  whole  activity,  of  a  terminal  or  initial  stage  for  the  entire 
process ;  or,  in  terms  of  content,  it  is  the  use  of  a  fragment  for  the 
whole.  All  symbols,  for  this  reason,  bear  the  mind's  impress.  A 
word,  a  book,  a  machine,  an  institution,  a  civilization,  history  itself, 
is  but  a  sign  of  the  thing  signified  —  a  thin  intellectualist  substitute,  as 
Professor  James  would  say,  for  some  more  viscous  wealth  of  imme- 
diate experience. 

So  much  for  broad  generalization.  Let  us  illustrate.  I  am 
engaged  in  horticulture,  raising  cabbages,  let  us  say.  Now  this  may 
be  a  quite  objective  rule-of-thumb  occupation  involving  the  application 
of  a  minimum  of  mentality.  But  if  one  aims  at  scientific  gardening, 
even  so  simple  a  vocation  may  present  innumerable  difficulties  arousing 
emotional  and  stimulating  intellectual  response.  The  problem  is : 
What  are  these,  the  mental  facts  of  emotion  and  intellection,  in  terms 
of  the  total  experience  of  cabbage  culture?  Taking  the  intellective 
process  as  admitting  of  readier  analysis,  the  answer  is  that  thought- 
about-cabbages  is  always  and  simply  an  arrested  or  anticipated  or 
modified  motor-operation-upon-cabbages.  All  personal  reflections  on 
the  subject,  as  I  straighten  out  my  spinal  apophyses  after  prolonged 
spading,  and  all  the  thin  lucidity  of  the  Experiment  Station  Bulletins 
excogitated  for  my  instruction,  as  I  find  sometimes  to  my  vexation,  are 
but  the  tag  ends  or  uncertain  beginnings  of  the  really  prodigious  voca- 
tion itself.  "Lime  lightens  adobe  soils,"  "  Only  leguminous  crops 
provide  their  own  nitrate,"  "Secure  a  surface  mulch  by  constant 
cultivation," — such  maxims,  packed  tight  with  mentality,  are  the 
permanent  possibilities  of  many  cabbage  crops.  Why  ?  Because  they 
represent  crucial  part-processes  in  the  larger  activity. 

These  mental  products,  which  at  first  glance  seem  so  separate 
from  the  process,  have  in  fact  been  built  up  originally  in  connection 
with  the  concrete  activity,  their  apparent  isolation  in  the  form  of 
verbal  precepts  representing  merely  their  relative  remoteness  from  the 
problem  which  was  the  occasion  of  their  first  excogitation. 

To  one  who  has  worked  out  some  of  these  problems  in  his  own 
experience  it  will  be  clear,  not  only  that  all  such  practical  precepts, 
but  that  all  scientific  and  philosophical  knowledge  whatever  has  arisen 
primarily  in  accordance  with  the  principle  of  vicarious  response.  Some 
activity  proceeds  with  difficulty.  The  feature  which  seems  to  be  recal- 
citrant is  extracted  for  analysis  and  revision.  The  whole  situation  is 
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then  reexperienced  as  thus  reconstituted.  A  coordination  fails  to 
adapt  in  the  given  environment.  Some  phase  of  the  motor  response 
is  modified.  The  total  coordination  is  then  repeated  with  the  subor- 
dinate alteration.  Your  spade  falls  on  the  stiff  sun-baked  soil  as  upon 
a  side- walk.  This  turns  the  energy  at  your  disposal  back  upon  the 
springs  and  sources  of  the  ineffectual  activity  :  you  cultivate  your 
ideas,  for  the  time  being,  in  place  of  the  soil,  by  the  aid  of  reflection 
and  treatises  on  the  subject,  until  you  can  4  get  your  spade  in  *  again  or, 
as  we  say,  4  see  '  the  difficulty.  Then  you  return  to  the  soil  itself  and 
thrust  in  your  objective  spade  as  a  complete  overt  act  where  in  idea 
and  word  you  have  already  anticipatively  put  it. 

This  illustration  is  homely  and  crude  enough,  but  it  may  serve 
perhaps  to  set  forth  what  is  meant  by  the  principle  of  vicarious  re- 
sponse. All  thinking  and  speaking  are  an  abortive  or  anticipative 
doing,  what  we  call  mentality  being  built  up  chiefly  in  terms  of  ideas 
and  words.  The  same  principle  applies  of  course  to  emotion,  the 
vestigial  motor  and  dynamogenic  character  of  which  is  even  more 
conspicuous.  But  confining  ourselves  here  to  the  intellectual  aspect 
of  the  matter,  and  in  this  instance  to  the  mentality  represented  in 
words,  it  appears  that  language  is  an  almost  perfect  illustration  of  the 
theory.  The  word,  whether  regarded  as  a  mental  fact  or  as  an 
objective  vehicle  of  communication,  is  an  intermediate  part-process 
taken  as  standing  for,  to  the  end  of  controlling,  a  larger  dynamic 
whole  of  experience.  A  full,  rich,  immediate  experience  has  no  need 
for  words;  recourse  to  language  is  an  infallible  sign  of  incomplete- 
ness or  disharmony.  Be,  be  it,  be  not  thought  of  it  but  it!  Such  is  the 
mysticism  of  immediacy.  To  think,  to  recall,  to  idealize  and  reason, 
are  ever  the  call  of  the  fragment  for  the  whole,  the  struggle  of  the  un- 
born emotion  or  idea  for  final  deliverance  in  an  act.  The  resurgent 
past  and  the  onrushing  future  are  created  by  the  demands  of  the  tur- 
bulent present.  All  the  elaborate  processes  of  mind  are  but  the 
karyokinetic  configurations  by  which  experience  subdivides  in  the 
search  for  more  experience. 

The  key  to  psychogenesis  accordingly  is  at  hand.  All  psychology, 
whether  of  the  adult  or  child,  whether  individual  or  social,  human  or 
animal,  has  this  common  problem  :  What  is  the  soul  in  terms  of  hands 
and  feet,  what  is  mind  in  terms  of  motor  process  ?  If  mind  is  but  the  ma- 
chinery by  which  the  content  of  experience  undergoes  metamorphosis 
into  a  different  mode,  then  the  whole  problem  of  the  science  of  mind 
is  the  problem  of  interpreting  the  facts  and  laws  of  this  transformation 
in  terms  of  the  content  transformed.  That  content  is  the  whole  uni- 
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verse,  the  whole  circle  of  objective  nature  or  the  so-called  outer  mind, 
anything  and  everything  that  has  or  does  or  can  enter  as  a  factor  into 
experience. 

The  problem  of  psychology  in  the  case  of  the  animal  and  the  child 
is  not  different  in  principle  from  the  problem  of  adult  human  psy- 
chology. The  alleged  uniqueness  of  the  so-called  introspective 
method  is  a  figment.  Introspection  is  neither  a  method  nor  is  it 
unique.  It  is  nothing  but  a  name  for  one's  naturally  acute  interest  in 
a  universal  process  where  and  when  it  affects  himself.  It  reveals  no 
peculiar  facts  and  no  special  laws.  All  method  presupposes  observa- 
tion and  generalization  of  processes  common  to  more  than  one  indi- 
vidual and,  as  such,  is  characteristic  of  all  science.  Adult  intro- 
spective psychology  is  as  truly  study  of  behavior  and  motor  process  as 
biology  or  comparative  psychology.  The  only  difference  is  in  the 
richness  or  remoteness  of  the  date. 

The  clew  to  psychogenetic  analysis,  as  of  all  psychological 
analysis,  is,  by  the  study  of  motor  response,  to  discover  the  inter- 
mediate steps  by  which  this  has  grown  out  of  and  leads  up  to  other 
motor  response;  in  a  word,  to  interpret  larger  wholes  of  organic 
behavior  in  terms  of  part-processes.  The  aim  of  experiment  is  to 
isolate  these  part-processes  as  much  in  animal  as  in  human  psychology. 
The  analogy  from  human  introspection  is  irrelevant  or  misleading, 
prejudicing  the  whole  enquiry  by  an  initial  assumption  of  like  mental 
processes.  Everything  goes  to  suggest  that  mentality  in  the  inverte- 
brates, for  example,  is  a  distinct  genus,  and  nothing  would  more 
handicap  investigation  in  this  field  than  the  vicious  appeal  to  ana- 
logical inference. 
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ETHICS. 
The    Classical  Moralists.      Selections    Illustrating  Ethics  from 

Socrates  to  Martineau.     Compiled  by  BENJAMIN  RAND.    Boston, 

New   York,    and    Chicago :   Houghton   Mifflin  Company.      Pp. 

ix  +  797. 

The  appearance  of  this  book  with  its  companion  volume  on  Modern 
Classical  Philosophers,  and  BakewelPs  Source  Book  of  Ancient  Phi- 
losophy, all  of  them  coming  from  the  press  within  three  years,  and  all 
of  them  having  a  common  method,  would  seem  to  indicate  either  that 
there  is  an  increased  popular  demand  that  the  main  teachings  of  the 
great  thinkers  be  made  available  in  as  perspicuous  a  form  as  possible ; 
or  that  among  those  whose  business  it  is  to  teach  philosophy  closer 
attention  is  being  paid  to  the  pedagogy  of  instruction,  and  that  they 
will  welcome  the  services  of  the  expert  editor  in  preparing  the  material 
for  class  room  use. 

It  is,  I  am  sure,  well  understood  that  the  '  case  method/  as  Dr. 
Rand  calls  it,  is  not  anything  new  in  the  pedagogy  of  philosophy,  — 
at  least  with  our  better  teachers  and  in  our  foremost  colleges  and  uni- 
versities. There  have  been  on  the  market  for  many  years,  notably  from 
the  presses  of  the  Open  Court  and  Cassell  companies,  cheap  editions 
of  the  philosophical  classics.  The  only  questions  suggested  by  the 
appearance  of  the  Source  Book,  therefore,  are  those  of  cost  and  con- 
venience. 

There  is  one  special  recommendation  of  such  work  as  Dr.  Rand 
has  accomplished  that  is  patent  to  every  one.  He  has  included  not 
only  in  the  present  volume,  but  also  in  its  companion,  translations  of 
works  that  are  not  otherwise  available  in  an  English  dress.  Some  of 
these  have  been  made  specially  for  his  volume,  and  they  have  been 
uniformly  well  done.  Whether,  therefore,  the  teacher  uses  the  collec- 
tion as  a  whole,  and  this  is  an  individual  matter,  he  will  have  to  send 
the  student  to  these  books  for  those  selected  portions  which  are  not 
otherwise  or  as  usefully  available.  For  this  service  Dr.  Rand  already 
has  the  thanks  of  many  teachers,  and  the  field  of  service  has  by  no 
means  been  exhausted  by  what  has  been  included  in  the  two  volumes. 
In  each  volume  the  traditional  highway  of  intellectual  effort  in  their 
respective  subjects  has  been  covered ;  but  there  is  really  no  trunk  line 
226 
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in  such  matters,  and  we  may  hope  that  with  his  extensive  knowledge 
of  the  bibliography  of  philosophy  and  psychology,  Dr.  Rand  will  place 
us  still  further  in  his  debt  by  giving  us,  at  some  future  time,  other 
volumes  which  shall  include  translations  of  some  of  the  omitted 
masterpieces. 

The  material  in  the  present  volume  is  grouped  under  three  main 
heads:  Ancient,  covering  175  pages;  Mediaeval,  30  pages;  and 
Modern,  585  pages.  The  selections,  which  begin  with  Socrates  and 
end  with  Martineau,  have  been  made  carefully,  and  while  opinions 
will  necessarily  differ  on  details,  the  book  makes  available  the  more 
important  ethical  teachings  of  the  wise  men  of  the  past.  The  defects 
are  chiefly  those  of  omission,  and  they  occur  not  so  much  in  as  between 
the  divisions  into  which  the  volume  is  divided.  Between  the  ancient 
and  mediaeval  sections  there  is  a  period  of  one  century,  and  in  passing 
from  the  latter  to  that  of  the  modern  writers  we  skip  three  hundred 
years.  But  these  chronological  gaps  do  not  adequately  represent  the 
lacunae  at  these  points.  It  is  more  than  a  century  from  Plotinus  to 
Augustine  in  substance  of  doctrine,  and  there  is  nothing  in  the  volume 
to  help  us  to  the  required  knowledge.  In  a  book  that  is  '  virtually  a 
history  of  ethics  '  and  that  adopts  a  method  whereby  '  the  evolution  of 
ethical  thought  is  revealed  '  (preface)  the  reader  has  a  right  to  expect 
that  the  story  be  adequately  continuous  not  only  within  the  main  divi- 
sions, but  also  between  them.  This  expectation  is  not  met.  In  the 
case  of  Augustine  it  is  only  in  one  of  its  sources  that  his  ethical  teach- 
ing connects  with  the  Greek  philosophers,  and  from  the  point  of  view 
worked  out  within  the  Greek  tradition  alone  it  cannot  be  understood. 
Augustine  is  the  product  of  many  lines  of  influence,  Greek,  Jewish, 
Christian,  Gnostic,  Manichaean.  Does  any  one  think  that  the  Middle 
Ages  can  be  made,  from  the  intellectual  and  moral  standpoints,  intel- 
ligible merely  in  the  light  of  Plato  and  Aristotle  ?  There  is  an  ethical 
tradition  that  having  its  roots  in  the  Old  and  New  Testaments  can  be 
traced  through  the  sub- Apostolic  age  to  its  greatest  development  in  the 
Alexandrian  School  of  Clement  and  Origen  of  which  there  is  no  recog- 
nition in  the  book  before  us.  This  is  the  more  to  be  regretted  because 
for  Augustine  this  development  is  as  important  as  is  the  theosophy  of 
the  neo-Platonic  schools. 

For  what  Dr.  Rand  has  given  us  in  the  mediaeval  section  we  are 
certainly  grateful,  and  not  the  least  for  the  translation  of  Peter  Abelard's 
Know  Thyself.  But  here,  again,  one  wishes  for  more  than  he  gets, 
because,  perhaps,  what  he  gets  is  of  so  good  a  quality.  The  800  years 
covered  is  represented  by  three  names,  and  these  same  three  names  do 
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service  for  over  1,100  years  if  we  carry  our  calculations  up  to  the  begin- 
ning of  the  modern  section.  Thirty  pages  from  Augustine  to  Grotius 
is  perhaps  all  that  a  popular  vote  would  be  willing  to  allow,  but  this  is 
a  case  of  weighing  and  not  counting  votes,  and  at  a  conservative  esti- 
mate double  the  space  might  have  been  taken  without  offending  the 
intelligent  reader's  sense  of  proportionate  values. 

Let  me  call  the  reader's  attention  to  the  fact  that  the  main  defects 
of  the  book  are  negative,  and  recommend  to  him  the  great  value  it  has 
as  a  collection  of  the  ethical  wisdom  of  the  past  from  which,  per- 
chance, some  ray  of  light  and  hope  may  be  struck  for  guidance  and 
encouragement  in  the  maze  of  our  current  moral  stupidities. 

ARTHUR  ERNEST  DAVIES. 

OHIO  STATE  UNIVERSITY. 

The  Meaning  of  Evolution  in  Ethics.     NORMAN  WILDE.     Intern. 

Journ.  Ethics,  1909,  XIX.,  265-283. 

Judgment  of  conduct  by  reference  to  an  objective  ideal  could  not 
be  derived  by  evolution  from  animal  action,  but  may  have  arisen  by 
development  away  from  such,  through  a  series  of  slight  changes, 
chiefly  helped  by  natural  selection,  which  allows  conscience  to  survive 
because  it  is  biologically  valuable.  This  does  not  lead  to  a  greater 
subjective  morality;  the  moral  life  is  not  inheritable  but  must  be  the 
achievement  of  the  individual.  Our  progress  expressed  itself  in  making 
life  more  than  merely  natural. 

As  in  other  sciences,  the  value  of  the  idea  of  evolution  for  ethics 
consists  chiefly  in  the  exposition  of  the  unity  and  continuity  under- 
lying all  phases  of  life,  bringing  down  moral  judgment  into  the  con- 
ditioned world.  However,  all  this  cannot  explain  the  development 
of  moral  judgment. 

Of  the  several  attempts  at  such  an  explanation,  the  denial  of  the 
problem  by  determinism  is  due  to  a  total  disregard  of  the  non- 
physical  aspect  of  life,  —  while  the  mode  of  measuring  the  value  of 
life  by  the  degree  of  its  complexity,  supposedly  in  accord  with  such  a 
tendency  of  evolutionary  progress,  still  leaves  open  the  question  of  the 
value  of  complexity.  The  claim  for  it  of  a  better  adjustment  calls 
for  a  valuation  of  the  environment,  of  life. 

Spencer's  attempt  to  establish  a  better  standard  for  the  value  of  life, 
found  inadequate  by  the  author,  is  similarly  rejected  by  Leslie  Stephen 
and  S.  Alexander,  who  propose  to  seek  the  measure  of  the  value  of 
conduct  in  the  verdict  of  social  selection,  survival  justifying  a  mode  of 
conduct,  probably,  because  it  can  only  be  due  to  its  tendency  towards 
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maintenance  of  the  more  or  less  stable  social  equilibrium,  which 
should  be  the  end  of  all  moral  conduct.  Unfortunately  this  rsolution 
deprives  man  of  the  means  to  weigh  his  actions  at  their  outset,  post- 
poning the  verdict,  as  it  does,  to  the  moment  of  their  completion.  It 
fails  to  be  of  any  assistance  when  it  is  most  needed,  because  it  fails  to 
recognize  the  individual  judgment  as  the  only  determining  factor  of 
moral  conduct ;  it  assumes  moral  evolution  as  an  external,  automatic 
process,  not  passing  it  through  the  sieve  of  individual  judgment.  It 
puts  up  the  survival  of  the  fittest  as  the  standard,  when  the  problem 
calls  for  a  determination  of  the  meaning  of  the  fittest.  It  commits  the 
error  common  to  all  naturalistic  theories,  which  neglect  the  conscious, 
rational  factor,  added  by  man  to  the  process  of  evolution,  for  the  pur- 
pose of  bringing  it  in  accord  with  his  ideals;  these  therefore  must  be 
presupposed.  Only  moral  judgment  can  explain  evolution  and  not 
vice  versa. 

JOHN  WEICHSEL. 
NEW  YORK  UNIVERSITY. 

ESTHETICS. 
Esthetics.    KATE  GORDON.    New  York:  Henry  Holt  and  Co.,  1909. 

Pp-  v -f-315- 

Miss  Gordon  has  rendered  a  distinct  service  in  compiling  her  little 
book  on  Esthetics.  Hitherto  there  has  been  no  work  in  English  at  all 
adequate  to  the  needs  of  the  instructor  who  conducts  a  brief  course  in 
this  subject. 

As  a  contribution  to  the  science  itself,  one  must  look  elsewhere  for 
original  thought.  Even  as  a  synthetic  presentation  of  current  views 
and  experimental  results  the  work  lacks  much  in  scholarly  tone  and 
careful  analysis.  The  main  point  of  view  is  based  on  Dewey's  con- 
ception of  emotion,  and  Hirn's  notion  of  Art  as  emotion  objectified. 
The  theory  is  hardly  a  dominant  feature,  but  one  finds  it  cropping  up 
now  and  then  whenever  the  material  permits  a  more  or  less  adequate 
application  of  it.  The  dynamic  nature  of  rhythm,  physical,  auditory 
and  pictorial,  is  thus  dwelt  upon,  while  such  contrasting  phases  of  the 
esthetic  as  find  exemplification  in  pure  decoration,  painting,  architec- 
ture and  sculptured  forms  other  than  those  which  clearly  express  emo- 
tional attitudes,  leave  the  reader  with  a  somewhat  unsatisfactory  expla- 
nation of  their  direct  perceptual  appeal. 

Among  the  elemental  esthetic  factors  only  those  are  emphasized 
which  lend  themselves  readily  to  a  dynamic  theory  of  explanation. 
Thus  rhythm  marks  the  key-note  to  the  esthetic  complex.  It  is  main- 
tained, for  instance,  that,  '  the  reason  why  we  like  a  balanced  better 
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than  an  unbalanced  figure  is  explained  on  the  basis  of  our  imitative 
movements  '  (p.  185),  and,  since  Stratton  has  disproved  that  eye  move- 
ments themselves  account  for  the  beauty  in  regular  "curves,  it  is  said  to 
be  l  still  possible  to  maintain  that  the  curve  suggests  smooth  and  easy 
movements  in  other  parts  of  the  body  '  (p.  171).  No  explanation  for 
musical  consonance  is  attempted,  and  the  facts  of  proportion  as  evi- 
denced in  the  relation  of  the  '  golden  section,'  as  well  as  the  esthetic  ap- 
peal of  color  and  its  relationships  are  treated  only  in  an  empirical 
manner. 

In  connection  with  the  treatment  of  literature  that  standpoint  is 
adopted  which  finds  words  and  thoughtsvto  be  identical.  "  Thinking 
.  .  .  does  not  first  get  done  and  then  get  translated  into  becoming 
words,"  Ach,  Watt,  Biihler,  et.  al.  to  the  contrary  notwithstanding. 

Yet  a  carping  criticism  is  surely  out  of  place  in  reviewing  a  work 
so  frankly  unpretentious,  and  at  the  same  time  possessed  of  so  many 
pleasing  and  useful  features.  Fundamental  views  and  experimental 
results  in  the  science  of  Esthetics  are  perhaps  still  too  few  to  warrant 
any  very  objective  treatment  of  its  subject  matter,  and  the  author  has 
made,  on  the  whole,  a  careful  discrimination  and  a  happy  selection  of 
data.  The  book  is  written  in  a  delightfully  clear  and  entertaining 
style,  much  more  in  accord  with  the  nature  of  the  subject  than  is  to  be 
found  in  most  treatises  on  the  Science  of  Beauty.  The  well  selected 
bibliographical  references  which  are  appended  to  each  chapter,  though 
largely  to  English  works,  will  doubtless  be  found  helpful  to  many. 

R.  M.  OGDEN. 

UNIVERSITY  OF  TENNESSEE. 

Ueber  spontane    dsthetische    Empfanglichkeit    des     Schulkindes. 
FRIEDRICH  SCHMIDT.     Zeitschr.  f.  exper.  Padagogik,  VII.,  119- 

13I- 

We  have  indicated  here  an  interesting  method  for  studying  the 
esthetic  receptivity  of  children.  Realizing  the  lack  of  spontaneity,  and 
the  powerful  effects  of  suggestion  which  have  biased  previous  investi- 
gations of  this  sort,  the  author  has  endeavored  to  devise  a  means 
whereby  these  can  be  more  completely  eliminated.  To  this  end  he 
selected  45  children  from  the  eight  classes  of  the  various  Public  Schools 
in  Wiirzburg,  choosing  three  representatives  from  each  class  :  a  bright, 
an  average  and  a  dull  pupil.  These  were  invited  separately  to  his 
home.  After  a  period  of  play  with  his  own  children,  to  relieve  them 
of  any  embarrassment  they  might  feel,  he  presented  successively  two 
pictures  and  requested  the  child  to  describe  freely  the  impression  made. 
These  remarks  were  carefully  tabulated. 
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The  pictures  used  were  a  line  drawing  by  Ludwig  Richter  repre- 
senting two  children  in  a  forest,  the  one  crying,  the  other  wiping  away 
his  tears,  and  a  colored  representation  of  a  ring  of  dancing  children  by 
Hans  Thoma. 

The  results  enable  the  writer  to  differentiate  five  stages  in  the  evo- 
lution of  esthetic  receptivity  :  (a)  A  beginning  stage  which  extends 
from  the  mere  observation  of  isolated  objects  to  the  perception  of  rela- 
tionships; (b)  a  second  leading  on  towards  interpretation  and  explana- 
tion ;  (c)  a  third  leading  from  intelligent  conception  to  imaginative 
supplementation;  (a?)  a  fourth  leading  in  the  direction  of  an  attentive 
interest  in  an  esthetic  evaluation ;  and  (e)  a  fifth  stage  which  differ- 
entiates art  from  nature,  giving  a  certain  emphasis  to  the  former. 

The  boys  in  the  two  lower  classes  showed  no  evidence  of  esthetic 
receptivity.  The  girls,  however,  evince  more  or  less  of  the  element 
of  sympathetic  empathy.  From  the  third  class  onward  the  develop- 
ment is  steady,  yet  anything  in  the  nature  of  a  real  esthetic  evaluation 
is  exceedingly  rare.  The  main  result  is  declared  to  be  the  fact  that  the 
presence  of  a  natural  receptivity  in  some  form  of  empathy  does  not  at  all 
parallel  the  intellectual  capacity  of  the  child,  and  therefore  the  esthetic 
education  has  another  basis  than  that  of  the  child's  intellectual  develop- 
ment. 

One  could  wish  that  the  author  had  given  a  more  exact  statistical 
account  of  his  results,  especially  with  reference  to  these  evidences  of 
empathy  in  children  of  various  ages  and  capacities.  However,  the 
method  appears  to  be  a  good  one,  and  we  may  be  thankful  to  the 
author  for  having  opened  the  way  to  a  more  exact  study  of  the  natural 
development  of  the  esthetic  attitude.  R.  M.  OGDEN. 

Das  Grundproblem  der  Aesthetik  in  Entwicklungsgeschichtlicher 
Beleuchtung.  MORITZ  SCHLICK.  Archiv  f.  d.  ges.  Psychol., 
XIV.,  102-132. 

The  problem  is  the  causal  explanation  of  why  an  object  appears 
beautiful.  The  solution  is,  as  in  other  sciences,  to  be  found  in  a  cor- 
relation of  related  facts.  Esthetic  states  of  consciousness  are  products 
of  development  from  more  elementary  states,  and  so  their  analysis  must 
be  psychogenetic.  The  method  may  be  either  experimental  or  histor- 
ical, and  the  author  here  confines  himself  to  the  latter.  Observation 
and  experimentation  with  simple  esthetic  forms  does  not  necessarily 
provoke  simple  states  of  consciousness,  because  of  the  freedom  of  asso- 
ciation which  these  simple  forms  allow.  Here  only  the  historical 
method  can  determine  the  simplest,  most  primitive  states,  by  investi- 
gations of  animals  and  of  primitive  peoples. 
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The  esthetic  consciousness  may  be  in  such  a  state  of  development 
that  the  esthetic  elements  can  be  detected  irrespectively,  or  it  may  be 
too  far  differentiated  for  this,  or  finally,  these  factors  may  be  partly 
detected  and  partly  hidden.  The  first  method  applies  to  the  study  of 
4  indirect  factors ' ;  the  second  to  the  assumption  of  a  '  direct  factor/ 
sui  generis. 

The  determination  of  what  is  beautiful  may  be  reached  by  ex- 
haustive experiments  or  by  a  process  of  elimination.  We  sharply 
distinguish  objects  which  give  pleasure  because  of  their  beauty  and 
because  of  their  usefulness.  But  the  activities  of  animals  involve 
those  objects  which  are  objectively  useful,  species-preserving.  The 
problem  then  is  :  How  can  pleasure  be  excited  by  objects  that  are  not 
thus  useful?  It  must  have  arisen  in  some  way  from  useful  activities. 
When  an  individual  viewed  an  object  which  was  no  longer  useful  to  him 
because  all  his  needs  were  satisfied,  the  object  would  associate  the 
pleasurable  feelings  formerly  connected  with  it ;  it  would  be  agreeable. 
The  object  is  beautiful  then  in  proportion  to  the  closeness  of  this  con- 
nection. 

The  question  rs  thus  raised  :  What  was  it  that  originally  produced 
this  state? 

1 .  Apparently  it  was  not  the  form  of  the  body,  for  in  animals  the 
strong  sexual   attraction   is   most  probably  purely  physiological,  not 
esthetic,  while  among  savages  tattoo  marks,  despite  their  manifest  ugli- 
ness, are  used  for  adornment. 

2.  The  satisfaction  in  deeds  of  skill  arose  obviously  from  the  needs 
of  adaptation  in  the  struggle  for  existence. 

3.  Objects  of  food,  as  fruits,  produce  the  same  results. 

4.  Appreciation  of  the  beauty  of  nature  belongs  to  a  later  stage  of 
development.      It  depends  on  many  associated  factors.       So,  e.  ^.,  on 
looking  at  a  beautifully  colored  sunset  through  a  glass  window,  the 
beauty  vanishes  as  soon  as  one  imagines  himself  looking  into  the  window 
as  if  it  were  simply  a  lighted  and  brightly  colored  plate. 

Primitive  man's  motives  for  representing  objects  were  not  uni- 
formly esthetic.  Interest  and  religious  motives  predominated.  When 
the  individual  had  become  better  adapted,  feelings  aroused  by  sensory 
stimuli  gave  place  to  imaginative  ones  which,  although  of  less  imme- 
diate use,  served  as  an  outlet  for  activity  and  as  a  means  of  avoiding 
displeasurable  feelings.  It  is  this  assumption  of  the  characteristic 
'  play  '  attitude,  which  the  author  regards  as  the  essential  determinant 
for  the  esthetic  consciousness. 

W.  S.  ADKINS. 

UNIVERSITY  OF  TENNESSEE. 
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The  Problem  of  Beauty.     HUGO  MUNSTERBERG.      Philos.  Review, 

XVIIL,   121-146. 

^Esthetic  enjoyment  is  commonly  interpreted  only  as  a  complex 
pleasure ;  in  this  respect  all  theories  agree,  no  matter  how  divergent 
they  may  be  as  to  the  links  in  the  chain  between  the  sensory  stimula- 
tion of  the  subject  and  the  resulting  pleasurable  emotion.  Thus  far, 
physiological  psychology  has  failed  to  lift  the  problem  above  the  level 
of  individual  experience.  The  attempt  is  here  made  to  raise  it  to  a 
position  of  necessity,  by  making  it  the  direct  outcome  of  the  universal 
characteristic  of  the  will  and  its  world-regulating  function,  attributed 
to  it  by  voluntaristic  psychology. 

A  work  of  art  is  not  conceived  merely  in  its  physical  and  psycho- 
logical elements,  but  is  grasped  as  immediate  experience  of  the  subject 
who  wills  in  harmony  with  it.  Because  of  his  desire  to  seek  a  real 
world  in  the  chaos  of  impressions, —  the  only  condition  for  the  exist- 
ence of  a  world  at  all,  as  well  as  the  only  logical  starting  point  for  an 
interpretation  of  the  world  in  terms  of  aesthetic  or  other  values, —  man 
finds  pleasure  in  impressions  assisting  him  in  the  self-imposed  task  of 
understanding  the  world;  all  that  is  a  fulfillment  of  the  will,  is  a 
source  of  satisfaction.  The  world-shaping  will  is  an  eternal  value  and 
gives  rise  to  the  realization  of  the  beautiful,  which  is  never  such 
because  it  is  agreeable,  but  because  it  is  perfect,  ' '  because  every  demand 
which  is  raised  in  its  manifoldness  is  completely  satisfied  by  the  will 
of  the  other  parts.  The  objective  satisfaction  resulting  from  the  will 
to  have  such  a  perfect  self-agreeing  world  is  the  only  aesthetic  attitude." 
This  attitude  is,  of  course,  not  confined  to  works  of  art.  To  find  an 
inner  agreement  in  the  outer  world,  it  must  come  to  us  as  a  will,  as 
only  intentions  can  agree ;  it  must  therefore  cease  to  be  material  for 
our  own  practical  work,  and  be  simply  an  object  for  our  interest.  This 
leads  to  the  isolation  of  art  from  practical  events,  its  apparent  unreal- 
ity, which  is  attained  by  the  suppression  of  some  essential  element  of 
reality,  as  that  of  the  third  dimension  by  the  painter,  or  of  color  by  the 
sculptor. 

Corresponding  to  man's  three  spheres  of  experience,  to  the  outer 
world,  to  other  individuals  and  to  his  inner  personality,  there  are  dif- 
ferent forms  of  aesthetic  attitudes.  Music  expresses  the  harmony  of 
ourselves,  as  poetry  unveils  the  harmony  of  mankind,  and  fine  art  har- 
mony of  nature.  In  literature  the  three  spheres  of  experience  find 
expression  as  epic,  drama  and  lyric  poetry. 

JOHN  WEICHSEL. 

NEW  YORK  UNIVERSITY. 
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The  ''Perceptive  Problem'  in  the  ^Esthetic  Appreciation  of  Single 

Colors.    EDWARD  BULLOUGH.    Brit.  J.  of  Psychol.,  II.,  406-463. 

The  object  of   this   set  of    experiments  is   the  investigation  of   a 

problem  of   color  appreciation.     4<  Expressed  in  a  general  way,  the 

perceptive  problem  in  the  aesthetic  appreciation  of  single  colors  means 

the  problem  of  the  differences  existing   in  the  perception  of  single 

colors,  in  so  far  as  such  perceptive  differences  condition  differences  of 

aesthetic  effect." 

The  problem  falls  into  two  chief  parts  :  I.  The  4  aspects  of  color  J 
i.  £.,  their  objective  qualities.  II.  The  ''perceptive  types,'  i.  e.,  the 
classification  of  his  observers  on  the  basis  of  the  kind  of  aspect  or 
aspects  by  which  they  are  influenced  when  in  the  presence  of  colors. 

I.  From  the  evidence  of  the  subjects,  the  author  has  been  able  to 
classify  the  4  aspects  of  color'  into  four  groups.     The  first  group  rep- 
resents the  '  objective '  aspect.     The  remarks  of  subjects  belonging  to 
this  group  refer  to   such    peculiarities  of    color  as  its  saturation,  its 
brightness,  its  delicacy,  its  poorness.     The  second  group,  termed  the 
''physiological'  aspect,  represents  features  producing  certain  effects  on 
the  subject,  such  as  stimulating,  soothing  or  temperature  effects.     The 
third  group  represents  the  suggestive  power  of  color,  or  its  4  associa- 
tive '  aspect,    and  the  fourth  group   the  4  character '  aspect,  which 
means  the  appearance  in  a  color  or  the  expression  by  a  color,  of   what 
in  case  of   a  human  being  would   be  called   his  character,  mood  or 
temperament.     This  last  group  represents  by  far  the  most  complex 
side  of  color  appreciation. 

II.  The  ''perceptive  types'  correspond  to  the  main  groups  of  color 
aspects  and  may  consequently  be  termed  the  ''objective,'  the  ''physio- 
logical^ the  4  associative'  and  the  4  character'  types. 

This  investigation  leads  the  author  to  the  distinction  between  the 
4  agreeable '  and  the  4  beautiful.'  This  distinction  consists  in  the  dif- 
ference of  position  which  the  object  occupies  in  our  consciousness. 
When  a  thing  is  agreeable,  we  occupy  the  center ;  while  in  the  case 
of  beautiful  objects,  it  is  the  object  which  stands  in  the  focus  of 
attention. 

On  the  basis  of  this  distinction  the  pure  ''physiological'  type 
should  be  regarded  as  the  type  of  lowest  aesthetic  value.  To  subjects 
of  this  type,  colors  are  merely  agreeable.  The  4  objective'  type  repre- 
sents a  higher  degree  in  the  scale  of  aesthetic  values  owing  to  the  far 
greater  emphasis  laid  on  the  color  impression  itself.  Above  this  type 
is  placed  that  of  4 fused  associations,'  and  higher  still  the  4  character' 
type.  It  is  only  in  this  last  type  that  there  is  a  centralized  unification 
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of  the  color  and  the  affective  reaction.  The  freedom  of  this  type 
"from  purely  personal  factors,  from  accidental  memories  and  irrational 
associations,  and  its  essentially  emotional  tone  invest  this  type  with  a 
kind  of  objective  reality,  which  is  generally  characteristic  of  aesthetic 
experiences,  and  stamps  this  form  of  color-appreciation  as  the  cesthetic 
appreciation  par  excellence" 

EDITH  M.  ALLISON. 
BRYN  MAWR  COLLEGE. 

INDIVIDUAL   TYPES. 

Individuelle  Verschiedenheiten  in  der  Kunst.    R.  MULLER-FREIEN- 

FELS.     Zeitsch.  f.  Psychol.,  L.,  1-61. 

The  author  proposes  to  classify  individual  differences,  which  play 
so  important  a  part  in  art,  and  to  try  to  detect  regularities  among  types 
which  have  so  often  conflicted  with  each  other.  A  purely  esthetic 
classification  is  based  on  these  points  :  I.  The  kind  of  imagery  and 
sensory  activity  which  predominates  in  the  individual ;  II.  The  kind 
of  feelings  sought  by  the  individual  in  art;  III.  Whether  novelty  or 
familiarity  is  sought.  The  material  is  taken  from  written  expressions, 
or  from  the  artistic  work,  of  creative  artists,  but  expressions  of  art 
appreciation  are  equally  considered. 

I.  The  two  great  reaction  types  are  the  sensory,  in  which  the  em- 
phasis is  on  the  material  worked  with  and  the  effects  of  its  combina- 
tions, without  any  tendencies  to  associate  ideal  factors  or  to  find  a 
meaning ;  and  the  imaginative,  in  which  reproductive  tendencies  play 
a  large  part.  These  appear  in  the  following  special  forms,  which  the 
author  treats  in  detail:  (i)  sensory-motor,  (2)  sensory-auditory,  (3) 
sensory-visual,  (4)  imaginative-motor,  (5)  imaginative-auditory,  (6) 
imaginative-visual,  (7)  verbal-imaginative. 

1 .  The  dance  was  the  most  primitive  motor  art  form.     Its  rhythm 
was  an  economical  expression  of  body  activity.     It  was  closely  bound 
up  with  music  and  in  music  rhythm  remains  the  essential  feature  for 
most  people.     In  some,  especially  in  children,  poetry  is  most  striking 
for  its  rhythmical  character.     Some  persons  on  viewing  a  statue  expe- 
rience bodily  adjustments  with  reference  to  its  shape  and  pose.    Motor 
elements  enter  very  generally  into  the  appreciation  of  spatial  effects. 
Hildebrand  makes  the   perception  of   space   the  essential   feature  of 
plastic  art ;  to  it  color  is  subordinate ;  this  is  an  extreme  case,  but  it  is 
strikingly  characteristic  of  the  sensory-motor  type. 

2.  Appreciation  of  music  in  the  majority  of  people  is  almost  en- 
tirely motor :  the  sounds   and  rhythms  call  forth  motor   innervations 
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with  few  associations  and  little  judging  activity.  The  true  music 
lover,  however,  is  of  a  more  pronounced  auditory  type.  An  example 
is  Hanslick,  who  declares  that  the  only  true  music  is  4  absolute  music/ 
Auditory  factors  may  be  in  combination  with  a  judging  activity  which 
is  in  some  cases  (e.  g.,  Herbart)  purely  cold  and  analytical.  Spe- 
cialists in  harmony  or  in  melody,  and  the  importance  of  assonance  and 
alliteration  in  poetry  are  noted  here. 

3.  The   sensory-visual  type  is   shown  extensively  in  animals   and 
primitive  peoples,   and,  in  modern  times,  especially   in  women  and 
artists.     For  this  type  it  is  largely  the  color  in   pictorial  art  which  ap- 
peals.    Here  belongs  also  the  visual  effect  of  the  printed  page,  of 
dance   spectacles  as  well   as  the  interesting  phenomenon  of  4  audition 
colore"e.' 

4.  There  were  originally  strong  imaginative  factors  —  of  war,  sex, 
religion  —  bound  up  with  the  dance.     Mimicry  and  dramatic   poetry 
developed  out  of  these  as  a  natural  extension  of  the  activities  brought 
to  expression  there.     Plastic  art  represents  the  muscular  innervations 
corresponding  to  the  conscious  state  of  the  organism  represented  :  it  is 
transfixed  mimicry  —  a  snapshot  of  a  moment  in  the  action.     On  ob- 
serving the  work  of  art  similar  psychic  processes  recur.     There  occurs 
also  an  extension  of  the  properties  of  the  statue  to   the  feelings  con- 
nected with  it.     In  music,  the  motor  element  may  bring  a  supplemen- 
tary acting  element,  as  with  Wagner.     Poetry  contains  abundant  sug- 
gestion for  mimicry. 

5.  Auditory  imagery  is  rarer  than  the   other  types.     It  offers  a 
lesser  range  of  idealistic  associations  but  permits  the  presentation  of 
impressions,  as  in  the  'tone-painting'  of  program  music.     Something 
quite  similar  also  exists  in  poetry. 

6.  The  imaginative-visual  type  draws  its   material  from  painting 
and  the  plastic  arts.     The  question  as  to   meaning  of  a  work  of  art, 
whether  it  shall  be  4  sensory '  or  '  imaginative '  depends  purely  on  the 
type  of  person  who  is  viewing  it.     Each   person  likes  what  fits  his 
4  reaction  mode/     So  poetry  may  be  underestimated  by  those  who  read 
visually  and  thus  tend  to  make  it  static. 

7.  The  existence  of  the   imaginative-verbal  type  arises   from  the 
fact  that  the  principal  object  of  literary  art  is  to  express  thoughts  and 
concepts.    Words  serve  this  purpose.     They  may  be  of  motor,  auditory 
or  visual  content,  yet  at  best  they  are  but  vehicles  for  ideas  and  mean- 
ings which  transcend  them  and  carry  us  into  the  realm  of  the  imagina- 
tive.    In  music,  dramas  and  songs,  as  in  certain  forms  of  pictorial  art, 
the  content  is  largely  a  vehicle  for  thought  and  meaning. 
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II.  While  primitive  man  was  excited  to  feeling  mostly  by  intense 
stimuli,  civilized  man  delights  in  manifoldness  and  newness,  nuances 
and  shades.     So,  in  music,  rhythm  gives  way  to  melody  and  harmony 
in   importance,  and  in  painting,  color  nuances,   not  intensities,   are 
sought.     There  are  individual   differences  in  the  quality  of   feeling 
sought.      Some    seek    preponderatingly    pleasurable   feelings,    others 
unpleasurable  ones.     This  varies  with  certain  individual  conditions,  as 
neurasthenia.     It  varies  with   different  periods  of  history,  and  is  in 
part  responsible  for  the  struggle  between  naturalistic   and   idealistic 
world  conceptions. 

III.  One  can  distinguish  those  looking  for  depth  of  impression  in 
a  work  of  art  from  those  looking  for  newness  and  manifoldness.     In 
the  first  class  were  the  Greeks  and  the  Mediaevals,  when  they  opposed 
any  change  in  conventional  myths  and  beliefs  for  art  purposes.     There 
is  a  kind  of  alternation  of  periods  of  elaborating  old  established  mate- 
rial, and  of  striving  for  new  things.     The  corresponding  work  of  art 
is,  in  the  one  case,  concerned  with  material  already  present,  or  that 
created  by   immediate  needs,   and    devotes  especial    attention  to  the 
method  of  treatment ;   in  the  other  case,  interest  is  more  particularly 
directed  to  the  mass  of  new  material,  not  to  the  depth  of  impression. 

W.  S.  ADKINS. 
UNIVERSITY  OF  TENNESSEE. 

Studi sui  tipirappresentativi.    RODOLFO  MONDOLFO.    Riv.  difilos., 

1909,  XV.,  38-92. 

This  article  presents  an  argument  for  the  presence  and  prominence 
of  kinassthetic  elements  in  all  forms  of  representation.  The  reasoning 
is  based  very  largely  upon  the  author's  introspection,  and  not  upon  a 
consensus  of  introspection  from  a  number  of  observers,  as  might  be 
expected  from  the  title. 

Strieker  was  the  first  to  mention  the  importance  of  movement  in 
imagination  though  he  did  not  fully  appreciate  its  significance  in  visual 
imagery.  This  Mondolfo  takes  up  at  considerable  length,  emphasiz- 
ing the  part  played  by  motor  functions  in  the  clearness  with  which  a 
visual  image  is  recalled.  For  example  :  the  effort  to  recall  the  course 
of  the  river  Po,  as  shown  upon  a  map,  or  to  recall  the  appearance  of  a 
printed  page,  involves  both  speech  motor  activities  and  appreciable  eye 
movements.  The  so-called  Visualizer  is  in  reality  Visual-motor. 

In  auditory  representation  '  inner  speech '  plays  a  very  necessary 
r61e.  "  It  is  not  possible  for  me  to  think  of  a  word,  a  musical  motif, 
or  a  noise  without  a  series  of  minute  movements  accompanying  them ; 
—  especially  in  the  tongue,  jaw  and  glottis,"  says  Mondolfo.  Further- 
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more,  the  vividness  and  distinctness  of  the  representations  are  propor- 
tional to  the  energy  and  extent  of  the  movements.  This  inner  speech 
is  a  part  of  the  act  of  reading.  In  languages  where  the  spelling  is 
frequently  unlike  the  pronunciation  the  attention,  acting  4  synthetically ' 
rather  than  'analytically,'  suggests  the  pronunciation  to  the  inner 
speech.  In  this  way  many  misspellings  may  be  passed  over  unno- 
ticed ;  the  visual  image  being  supplanted  by  the  motor  and  auditory 
factors  of  the  inner  speech. 

Imagery  aroused  by  reading  or  listening  to  an  address  is  vague,  and 
dependent  upon  phrases  rather  than  words.  The  sentence,  "  Peter 
met  Paul  and  gave  him  a  push,"  brings  to  mind  no  clear  image  of  a 
Peter  or  a  Paul.  It  does  arouse  a  dim  kinaesthetic  impression  of  con- 
tact and  of  pushing.  So,  too,  in  the  sentence  UA11  antecedent  phe- 
nomena which  cannot  be  eliminated  without  also  eliminating  a  conse- 
quent phenomenon  are  united  in  a  causal  relation,"  Mondolfo  finds 
no  clear  visual  imagery.  There  is  (for  him)  a  visual-kinsesthetic  im- 
age of  a  movement  toward  the  left,  then  a  feeling  of  moving  or  sweep- 
ing something  aside,  which  corresponds  to  the  term  c  eliminate.'  This 
is  followed  by  a  feeling  of  making  a  motion  in  the  opposite  direction, 
which  corresponds  to  the  term  4  consequent.'  An  image,  partly  vis- 
ual and  partly  kinaesthetic,  of  something  that  is  tied,  or  a  hand  fasten- 
ing a  parcel,  is  called  forth  by  '  united,'  the  feeling  of  exerting  a 
pressure  seemed  to  correspond  to  the  word  4  causal.' 

These  feelings  of  movement  are  localized  in  the  eyes,  tongue  and 
jaw,  primarily.  They  occur  very  rapidly  in  one's  reading,  and  give 
rise  to  images  of  relation. 

In  learning  to  talk  various  motor  and  sensory  processes  are  called 
into  activity.  These  processes  do  not  remain  in  the  same  proportion 
to  each  other  as  the  child  matures.  This  gives  rise  to  Mental  Types. 
Such  processes,  which  have  often  been  studied  in  aphasia,  are  in- 
timately related.  In  some  cases  the  total  or  partial  absence  of  one 
may  be  atoned  for  by  the  substitution  of  another. 

Mondolfo  gives  much  space  to  a  discussion  of  pseudohallucination, 
which  is  rather  aside  from  his  main  argument.  His  own  introspection 
shows  an  unique  ability  in  inducing  illusions  of  sight  and  hearing.  In 
the  effort  to  induce  illusions  he  found  that  movements  in  the  eyes, 
tongue,  throat,  etc.,  helped  very  materially. 

Referring  to  Berkeley's  theory  of  vision,  Mondolfo  declares  that 
the  localization  of  an  image,  for  him,  depends  not  only  upon  the 
kinaesthetic  sensations  in  vision  but  in  other  senses  as  well.  "The 
spatial  projection  of  images  is  accomplished  or  tends  to  be  accom- 
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plished,  in  the  direction  which  the  tactual  and  kinaesthetic  determine." 
These  tactual  and  kinaesthetic  sensations  are  located  in  the  sense  organs 
and  in  the  muscles  of  the  face  and  neck. 

In  concluding  Mondolfo  points  out  that  there  are  no  images  formed 
by  kinaesthetic  elements  alone.  There  must  be  some  other  sense  also 
contributing.  There  can  be  no  purely  Motor  Type,  therefore,  as  there 
may  be  a  Visual  or  Auditory  Type.  H.  C.  McCoMAS. 

PRINCETON  UNIVERSITY. 

INTROSPECTION. 

Comment  fonctionne  mon  cerveau.  Essai  de  psychologic  introspec- 
tive. H.  BEAUNIS.  Revue  Philosophique,  1909,  LXVIL,  29-40. 

M.  Beaunis  offers  his  article  as  a  contribution  in  a  much  neglected 
field,  introspection  upon  normal  mental  life.  He  feels  that  there  is 
great  need  of  a  comparative  study  of  individual  differences  in  psychic 
processes.  This  can  be  done  if  those  who  have  the  ability  to  intro- 
spect accurately  will  cooperate.  Unfortunately  many  gifted  minds  are 
unable  to  describe  their  simplest  acts.  As  an  example  of  what  is 
needed  M.  Beaunis  presents  a  sketch  of  his  own  mental  life. 

He  finds  that  a  very  large  part  of  his  mental  activity  cannot  be 
called  thinking,  for  by  thinking  he  means  the  higher  activities  of  the 
mind,  comparing,  judging,  etc.  The  routine  duties  of  the  day  do  not 
call  out  these  higher  powers.  The  attention  is  not  concentrated  and 
memory  holds  hardly  a  trace  of  such  experiences.  They  shade  off 
into  his  4  Nuit  psychologique '  which  is  '  a  rudimentary  form  of  thought/ 
4  La  plupart  du  temps  je  constate  que  je  ne  pense  a  rien.'  The  fruits 
of  his  thinking  are  largely  from  the  unconscious  working  of  his  mind. 
When  a  problem  becomes  involved  and  difficult  he  ignores  it  for  hours, 
or  even  days.  When  he  resumes  work  upon  it  the  difficulties  are 
easily  overcome.  Much  time  is  given  to  reflection,  but  when  the  time 
is  ripe  for  assembling  the  results  of  his  thought  he  finds  the  work  goes 
forward  quickly  and  spontaneously.  It  is  best  accomplished  after  a 
sleepless  night,  when  the  mind  is  unusually  alert. 

Perhaps  the  cue  to  M.  Beaunis'  mental  life  is  to  be  found  in  a  '  cer- 
tain physical  lethargy '  which  led  him  to  avoid  active  sports  and  made 
for  a  sedentary,  lazy  life.  This  is  his  own  verdict.  Also,  he  has 
always  suffered  from  his  severe  myopia.  This  affected  his  '  acts, 
character  and  manners.'  With  this  in  mind  it  is  not  hard  to  under- 
stand his  willingness  to  let  the  greater  part  of  his  mental  life  lapse  into 
4  la  nuit  psychologique,'  and  to  interpret  his  last  words  of  advice  to 
brain  workers,  '*  Laissez  travailler  1'inconscient :  il  ne  se  fatigue 
jamais."  H.  C.  McCoMAS. 
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EFFICACY  OF  CONSCIOUSNESS. 

On  the  Efficacy  of  Consciousness.     THADDEUS  L.  BOLTON.     Journ. 

of  Philos.,  Psychol.  and  Sci.  Methods,  VI.,  421-432. 

In  the  development  of  life  from  the  lower  to  the  higher  conscious 
forms,  the  need  of  quick  adjustments  of  movements  to  stimuli  is  not 
entirely  met  by  the  plasticity  of  instincts.  The  species  as  well  as  the 
race  must  be  adapted.  Consciousness  alone  meets  the  need  of  this 
individual  adaptation,  and  from  this  point  of  view  the  author  traces 
the  development  of  consciousness. 

When  objectively  considered,  consciousness  may  be  correlated 
with  the  existence  of  the  muscular  tonus,  which  is  sustained  by  the 
circular  activity  of  the  efferent  nervous  processes  and  consequent 
afferent  kinesthetic  impulses. 

In  attention,  objectively  considered,  some  organ  of  the  body  is 
adjusting  itself  in  preparation  for  functional  activity  while  the  general 
muscular  organism  supports  it.  One  organ  tends  to  become  prepotent. 
Correlated  with  this  in  consciousness  is  an  image  of  an  object,  which 
the  author  would  explain  as  the  activity  of  a  certain  sense  organ  setting 
in  operation  centripetal  and  centrifugal  currents  which  must  rise  above 
the  level  of  the  4  tonal  currents.' 

An  attempt  at  voluntary  movement  appears  before  the  performer 
as  an  image,  that  is,  '  it  is  charted,'  and  the  movement  as  performed  is 
continually  checked  according  to  the  chart  or  plan.  The^Vz/  is  a  plan 
which  lies  back  of  this  plan  of  movement. 

The  learning  process  is  like  voluntary  action  in  that  it  involves  a 
chart  of  this  sort.  This  chart  consists  of  the  new  images  that  enter 
the  stream  of  thought  through  perceptions.  New  movements  are  inau- 
gurated either  conceptually  or  vicariously.  Of  movements  inaugurated 
in  these  two  ways  the  latter  type  prevails  in  most  cases  of  animal 
learning ;  the  former  type  is  characteristic  of  higher  forms.  This  con- 
ceptual learning  —  the  representing  by  an  image  of  an  act  about  to  be 
performed —  is  the  chief  characteristic  of  mind.  The  peculiar  efficacy 
of  consciousness  lies  in  the  fact  that  preparation  for  the  act  is  made 
beforehand.  The  process  is  summed  up  in  the  following  steps :  u  The 
shuttle-like  activity  of  the  afferent  and  efferent  currents  in  maintaining 
muscle  tone,  the  heightened  intensity  of  these  in  the  attitudes  of  atten- 
tion, their  steady  maintenance  in  the  formation  of  the  image,  the  inde- 
pendent upholding  of  the  image  while  the  motor  results  of  movement 
are  checked  up  on  it,  the  image  as  a  chart  by  which  activities  are 
directed,  the  image  as  a  further  plan  by  which  other  images  are 
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charted  in  the  resolved  acts,  and  the  image  as  a  representation  or  con- 
ception by  which  various  actions  are  carried  out  in  succession." 

KARL  T.  WAUGH. 
BELOIT  COLLEGE. 

CHILDHOOD  AND  PRIMITIVE  MAN. 

Spontaneous    Constrnctions  and  Primitive  Activities  of  Children 

Analogous  to  Those  of  Primitive  Man.     R.  A.  ACHER.     Amer. 

J.  of  Psychol.,  19 10,  XXI.,  114-150. 

This  is  a  contribution  to  the  data  of  child  interests  and  instincts  and 
an  attempt  to  show  their  relation  to  the  activities  of  primitive  man. 
The  material  was  gathered  by  a  questionnaire  which  was  answered  by 
the  students  of  several  normal  schools  who  reported  their  observations 
of  about  450  boys  and  girls.  The  following  are  among  the  topics  and 
the  results  obtained. 

Blocks.  — From  the  study  of  the  play  with  blocks,  as  in  drawing, 
we  see  the  child's  willingness  to  be  content  with  the  type  of  construc- 
tion rather  than  to  try  to  copy  more  simple  and  familiar  forms. 
Stones.  —  A  detailed  report  is  given  on  the  things  made  of  stone,  col- 
lections of  stones,  uses  made  of  stones,  etc.  These  uses  are  com- 
parable with  the  role  played  by  stones  in  man's  development.  Snow. 
—  The  author  suggests  that  nowhere  do  we  have  a  better  opportunity 
to  study  the  child's  crude  imagination  and  primitive  constructive  power 
than  in  snow  constructions.  Points  and  Edges  seem  to  be  of  greater 
interest  to  boys  than  to  girls.  Nearly  three-fourths  of  the  children 
reported  upon  were  boys.  The  Attitude  towards  Ctotftmg'shows  how 
the  child  longs  to  come  in  touch  with  nature  and  so  recapitulate  the 
race  by  going  bare-foot,  running  naked  in  the  rain,  etc.  Observa- 
tions on  striking  likewise  show  the  tendency  to  recapitulate  racial 
interests. 

In  conclusion  the  author  calls  attention  to  the  principle  stated  by 
Tyler  c  that  the  fixedness  of  a  tendency  is  roughly  proportional  to  the 
length  of  time  during  which  it  has  characterized  the  race,'  and  suggests 
that  the  development  should  be  along  the  lines  of  racial  inheritance 
rather  than  along  the  lines  of  recent  social  inheritance. 

UNIVERSITY  OF  WISCONSIN.  W.   D.  FULLER. 

DREAMS. 

Ueber  Lesen  und  Schreiben  im  Traum.     E.  MEUMANN.     Arch,  f . 

d.  ges.  Psychol.,  XV.,  380-400. 

Meumann  gives  here  the  results  of  his  introspection  of  dreams  of 
reading  and  writing  compiled  during  several  years.  Some  dozen  or 
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more  of  these  dreams  are  recorded  as  taken  down  at  the  moment  of 
waking,  and  from  them  he  draws  several  conclusions. 

JLese-  und  Schreibtrdume  occur  rarely  (dreams  of  writing  less 
often  than  of  reading  even),  and  this  rarity  is  the  more  remarkable 
when  we  consider  the  great  r61e  that  such  activities  play  in  our  normal 
daily  life.  By  way  of  explanation  he  suggests  (a)  the  very  common- 
ness of  such  activities  causes  them  to  be  ignored  in  dreams;  (6)  these 
activities  are  normally  most  complex,  and  even  their  representation  in 
idea  would  presuppose  a  considerable  innervation  of  many  perceptual 
complexes  at  once.  This  is  contrary  to  the  general  fact  that  in  dreams 
our  mental  life  is  greatly  reduced  and  that  it  tends  to  express  itself  in 
simple  ways,  by  pictures  and  ideas. 

In  Lesetrdume  the  chirography  is  characteristically  clear  and 
sharp.  In  content  it  sometimes  happens  that  the  text  is  meaningless : 
either  a  foolish  combination  of  letters  as :  '  GTNBLTT,'  or  a  com- 
bination of  rational  enough  syllables  or  words  to  form  a  senseless 
word  or  sentence,  as  c  Kitchener  Don  Rhodes/  Such  dreams  are 
usually  accompanied  by  an  unpleasant  affective  tone  engendered  by 
the  inability  to  grasp  significance  of  words,  and  waking  results.  It  is 
more  usual,  however,  in  Lesetrdume^  that  the  text  is  relatively  sen- 
sible ;  in  the  dream  it  is  clear  and  understandable,  so  that  pleasure 
or  surprise  may  cause  awakening  —  often  then,  it  is  true,  to  find  that 
the  total  phrase  that  seemed  so  significant  is  without  meaning.  Of 
this  class  the  following  is  an  illustration:  u  Denn  unser  deutsches 
Kleid  stromt  von  frohlichen,  amiisanten  Falten,  obgleich  man  in 
Rom  ist." 

Dreams  where  the  subject  writes  are  exceedingly  rare,  as  indeed 
are  most  dreams  of  motor  activity.  This  is  possibly  due  to  the  fact 
that  the  muscles  are  normally  quiescent  in  sleep.  The  sense  of  the 
content  varies  in  a  fashion  analogous  to  that  of  the  '  reading-dreams,' 
sometimes  being  vague  or  senseless,  but  usually  consists  of  the  group- 
ing of  sensible  words  into  short  sentences. 

In  both  classes  of  dreams  it  is  difficult  to  get  accurate  data,  since  the 
memory  of  the  words  pales  with  great  rapidity,  and  it  is  necessary  to 
repeat  them  in  memory  several  times  before  attempting  to  get  up  and 
write  them  down.  The  author  explains  this  quick  vanishing  of 
dreams  by  the  fact  that  the  intensity  of  the  psycho-physical  excitement 
in  dreams  is  at  a  minimum. 

Meumann  compares  the  form  of  wording  and  the  method  of 
expression  with  the  phenomena  of  speech  disturbance  described 
by  Kraepelin.  The  author's  dreams  are  of  actual  writing  and 
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reading,  and  do  not  appear  as  a  mere  variation  of  speech-dreams. 
The  latter  appear  only  subordinately.  In  Kraepelin's  cases,  on  the 
other  hand,  linguistic  motor  ideas  play  the  chief  role,  reading  or 
writing  being  a  secondary  phenomenon.  While  for  the  author 
Schriftbilder  acquire  'hallucinatory  independence,*  for  Kraepelin 
they  never  do.  Doubtless  we  have  to  do  here  with  an  individual 
difference  of  reaction-type. 

Both  Kraepelin  and  the  author  find  speech  dreams  common, 
though  in  general  sight-ideas  or  images  are  more  usual  than 
sound-images,  due  possibly  to  the  fact  that  the  acoustic  centers  may 
be  more  depressed  in  sleep  than  the  visual.  (As  opposed  to  this 
view  cf.  Meyer:  c  Zum  Traumproblem,'  in  the  Zsch.  f.  Psychologic, 
noticed  below.)  Auditory  perceptions  (wirkliche  Gehorswahrneh- 
mungen)  are  rare  in  dreams,  usually  distinctly  unpleasant,  and  causa- 
tive of  waking.  They  seem  to  have  an  abnormal,  hallucinatory  char- 
acter beyond  other  dreams,  and  are  very  probably  engendered  by 
excessive  fatigue. 

ELIOTT  FROST. 

PRINCETON  UNIVERSITY. 

Zum    Traumproblem.     SEMI    MEYER.     Zsch.    f.    Psychol.,    LIIL, 

206-224. 

The  author  is  fundamentally  opposed  to  the  current  explanation  of 
dreams  as  hallucinatory  in  character.  Such  an  hypothesis  would  de- 
mand that  certain  definite  brain  areas  be  abnormally  excitable  in  the 
dream-state,  and  this  does  not  appear  at  all  likely  to  be  the  case.  By 
a  study,  in  part  of  his  own  dreams,  he  is  led  to  a  more  plausible  ex- 
planation:  the  relativity  of  psychic  intensities,  as  he  terms  it. 

The  nature  of  an  hallucination  is  seen  when  we  consider  percep- 
tion, which  is  the  basis  of  all  hallucinations.  A  perception  is  defined 
as  a  '  definite  arrangement  in  space  and  time,  of  a  number  of  simple 
sensations.'  Perceptions  fill  the  moments  of  our  ordinary  day :  our 
thoughts  are  spatially  and  temporally  oriented.  The  data  of  dreams, 
on  the  contrary,  are  ideas  (Vorstellungen),  concrete  pictures.  What 
we  perceive  by  day  are  relationships,  independent  of  memory  pictures ; 
the  latter  may  occur,  but  as  by-products  only;  they  are  non-essential 
to  the  thinking  process.  By  day  we  think  (denken),  by  night  we 
picture  (vorstellen),  one  concrete  idea  following  another  by  laws  of 
free  association.  Such  ideas  by  day  never  lead  to  hallucination,  for 
the  very  essence  of  hallucination  consists  in  mis-perception,  a  break- 
ing away  from  associations,  and  enforcing  upon  the  subject  a  distorted, 
but  spatially  and  temporally  definite  combination  of  sensations.  In 
dreams  these  oriented  perceptions  are  utterly  lacking. 
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Further  the  characteristic  of  great  vividness  appears  to  be  common 
to  dreams  and  hallucinations  alike  and  to  distinguish  both  from  the 
waking  state.  But  vividness  corresponds  solely  to  intensity  of  excita- 
tion, and  intensity  is  a  strictly  relative  affair.  Now  it  is  in  a  con- 
sideration of  this  relativity  of  psychic  intensities  that  the  solution  of 
dreams,  as  distinct  from  hallucinations,  appears.  Why  do  dreams 
appear  so  vivid  ? 

Vividness  or  intensity,  being  a  matter  of  degree,  depends  solely 
upon  comparison  of  the  given  with  the  standard,  a  process  which  is 
going  on,  more  or  less  consciously,  every  hour  of  our  waking  day. 
Two  objects  given  simultaneously  are  inevitably  compared  and  assessed 
as  being  of  such  or  such  magnitude.  But  in  dreams,  due  to  the  fact 
of  free  association,  two  ideas  are  juxtaposed  that  have  never  come 
together  in  real  life,  hence  have  never  been  compared  —  and  distortion 
follows.  Further,  dream  pictures  are  indefinite  and  hazy,  and  are  of 
really  Jess  intensity  than  memory  pictures  of  the  day.  Unrectified 
by  time  and  space  determinations,  we  take  them  for  real  uncritically : 
we  simply  neither  doubt  nor  assert  their  reality,  until  perhaps  we  begin 
to  awake.  In  hallucination,  perceptions  are  always  definite.  The 
'  voice,'  e.  g.,  is  fully  oriented  in  time  and  space  relationship;  it  is 
clear  and  usually  persistent.  The  intensity,  then,  is  a  purely  relative 
matter,  and  depends  not  upon  its  psychic  associates  among  the  ideas 
for  estimation,  but  may  be  varied  almost  indefinitely  by  the  greater  or 
less  strength  of  the  actual  sensations,  whose  intensities  themselves  are 
in  turn  equally  indeterminate  in  dream-life,  and  for  the  same  reason. 

In  sleep  no  affective-tone  is  present.  If  a  sensation  begets  a  feel- 
ing tone  —  as  for  instance  a  slight  movement  in  bed  might  be  associ- 
ated with  an  idea  of  falling,  causing  the  emotion  of  fear — we  awake. 
The  reason  for  this  is  clear  if  we  regard  every  feeling  as  the  coming 
to  consciousness  of  an  impulse  which  demands  some  sort  of  attention 
and  motor  reaction.  By  day  our  actions  are  controlled  by  such  im- 
pulses working  through  feeling-tones:  while  in  deep  sleep,  sleep 
proper,  they  never  occur;  there  our  impulses  are  quiescent  —  or  else 
we  awake.  Dream-sleep,  which  is  mid-way  between  complete  con- 
sciousness and  non-consciousness,  is  characterized  by  lack  of  attention, 
lack  of  goal  for  our  ideas,  cessation  of  impulses  and  feelings.  To  this 
state  the  day-dreams  are  analogous. 

All  this  is  in  opposition  to  the  much-discussed  contention  of  Freud 
that  dreams  are  guided  by  unconscious  impulses  and  that  the  threads 
which  link  dream  associations  are  just  to  be  found  in  our  affective  life. 
Freud  professes  to  be  able,  albeit  by  giving  an  extraordinarily  new 
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interpretation  to  his  data,  to  bring  to  light  forgotten,  affectively-toned, 
repressed  experiences  or  wishes  of  his  pathological  patients  from 
analysis  of  their  dreams.  The  author  does  not  discuss  at  length  this 
viewpoint,  which  he  characterizes  as  'captivating  the  psychologist 
through  the  manifoldness  of  association  possibilities  that  the  author 
has  discovered,'  but  he  adduces  in  addition  to  his  general  thesis  certain 
considerations  which  he  seems  to  think,  a  priori,  make  Freud's  inter- 
pretations unlikely. 

Every  dream  is  conscious ;  it  is  a  disturbance  of  sleep,  a  tendency 
to  awakening,  only  it  is  consciousness  acting  apart  from  temporally 
and  spatially  determined  percepts,  following  rather,  much  as  our  day- 
dreams do,  a  free  association  of  concrete  pictures. 

ELIOTT  FROST. 

VISUAL    SPACE   PERCEPTION. 

Eine  Methode  zur  experimentellen  und  konstruktiven  Bestimmung 

der  Form  des  Firmamentes.       R.   F.  POZDENA.      Zeitschr.  fur 

Psychologic,  LI.,  200. 

The  experiments  were  made  with  an  artificial  moon  at  a  fixed  dis- 
tance from  the  observer's  eye  and  at  the  same  elevation  as  the  moon. 
The  angle  in  azimuth  is  described  as  l  moglichst  geringes  auf  die 
Seite  '  but  no  measures  are  given.  The  artificial  moon  was  provided 
with  a  stop  plate  diaphragm  and  brought  to  the  intensity  and  color  of 
the  moon  by  screens  of  white  and  colored  paper.  No  mention  is 
made  of  a  check  by  a  null  method.  The  observer's  head  was  fixed 
but  the  direction  of  regard  apparently  left  to  instructions. 

The  observations  gave  2.6 :  i  as  the  mean  ratio  of  moon's  diameter 
judged  on  the  horizon  and  at  culmination,  with  a  wide  range  of 
dependence  on  subjective  conditions,  reaching  3.83  :  i  under  the  influ- 
ence of  a  nervous  headache. 

Among  the  details  of  the  experiment  the  suggestion  of  an  iris 
diaphragm  and  the  use  of  a  clock  rather  than  a  sextant  to  determine 
the  altitude  might  be  of  value  in  lessening  the  work  of  the  operator. 

For  the  psychological  problem,  since  the  limiting  case  of  super- 
position and  of  juxtaposition  of  about  700  moons  on  a  great  circle  could 
only  lead  to  the  geometric  concept  and  not  to  a  psychologic  concept, 
the  experiment  should  be  extended  to  include  (i )  alternate  covering  of 
the  two  objects,  (2)  variations  in  altitude  and  azimuth  with  measure- 
ment, (3)  as  a  control,  experiments  with  two  artificial  moons. 

The  mathematical  treatment  of  the  problem  of  apparent  form  is 
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unnecessarily  laborious.  The  question  as  to  whether  a  curve  can  be 
constructed  with  ruler  and  compass,  interesting  from  the  abstract 
point  of  view,  should  not  be  allowed  to  interfere  with  a  practical 
problem. 

R.  P.  BAKER. 
UNIVERSITY  OF  IOWA. 

Die  Gestalt  dcs  Himmels  und  Vergrosserung  der  Gestirne  am 
Horizonte.  HANS  HAENEL.  Zeitschrift  fur  Psychologic,  1909, 
LI.,  161-199. 

After  reviewing  the  current  theories  the  author  proposes  the  fol- 
lowing solution:  The  heavens  may  be  divided  into  two  fields :  (i) 
that  part  which  is  near  the  horizon,  and  (2)  all  that  lies  above  this 
band  near  the  horizon.  In  the  former  the  perception  of  distance  is 
definite,  whereas  in  the  latter  it  is  indefinite;  and  herein  lies  the 
explanation  of  the  illusion.  When  we  see  the  moon,  e.  g.,  at  the 
horizon,  it  is  seen  as  being  at  a  finite  distance,  whereas  when  we  look 
at  it  higher  up  there  is  no  such  perception  of  distance ;  or  it  is  thought 
of  as  being  at  *  infinite  distance.'  Consequently,  the  former  is  pro- 
nounced large  and  the  latter  small. 

M.  J.  LAURE. 

UNIVERSITY  OF  IOWA. 

Zur  Lehre  von  der  Lokalisation  im  Sehraum.     STEPHAN  WITASEK. 

Zeitsch.  f.  Psychol.,  L.,  161-218. 

The  problem  investigated  by  the  writer  is  a  determination  of  the 
relation  between  '  corresponding  points '  in  binocular  vision  and  sub- 
jectively similar  points  in  the  two  visual  fields  in  monocular  vision. 
The  apparatus  is  very  simple,  but  apparently  accurate.  It  consists 
essentially  of  blackened  tubes  arranged  to  shut  out  all  light  except  that 
from  a  small  circular  opening  directly  in  front  of  the  pupils.  The 
visual  field  is  of  milk-white  glass,  upon  which  was  placed  a  small  black 
mark,  the  point  of  fixation. 

W.  finds  that  c  corresponding  points '  are  not  similar  points  when 
the  eyes  function  separately.  The  right  monocularly-similar  point  is 
to  the  left  of  the  binocular  point,  and  vice  versa  for  the  left  eye.  A 
system  of  three  points  in  each  eye  is  needed  for  the  two  functions. 
Hering's  apparent  movement  of  the  line  of  sight  when  one  eye  is  used 
and  its  fixation  changes  from  a  distant  to  a  near  point  or  the  reverse, 
does  not  hold  under  the  above  experimental  conditions.  The  law  of 
an  identical  line  of  vision  for  both  eyes  cannot  be  extended  unqualifi- 
edly to  the  eyes  when  functioning  monocularly.  Synchronous  eye- 
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movement  theories  will  not  account  for  this  difference  in  monocular 
localization.  The  author  inclines  to  a  modified  form  of  the  projection 
theory. 

C.  S.  YOAKUM. 
UNIVERSITY  OF  TEXAS. 

SATURATION  AND   BRIGHTNESS. 
Ueber   die    Gefdttigkeit  der    Sattigungsstufen    der    Farben.       A. 

MINOR.     Zeitsch.  fur  Psychol.,  L.,  433-444. 

This  experiment  was  devised  to  test  with  larger  area  than  hereto- 
fore Cohn's  results  regarding  the  relative  preference  for  saturated  over 
unsaturated  colors.  The  increased  area  was  produced  by  projecting 
the  colors  with  a  lantern  on  a  white  screen,  a  fairly  uniform  circle  of 
about  i  m.  diameter  being  thus  obtained.  Attempts  at  using  colored 
solutions  were  unsuccessful.  The  experiment  was  therefore  carried 
out,  using  gelatin  plates  of  seven  different  colors  from  red  to  violet. 
The  decrease  in  saturation  was  produced  by  combining  these  with  gray 
solutions  so  devised  that  the  relative  brightness  should  remain  constant. 
In  each  instance  but  three  fixed  stages  of  saturation  were  used. 

The  reactions  were  to  be  immediate,  without  reflection  or  com- 
parison, and  were  to  be  expressed  in  these  five  terms  :  very  pleasing, 
pleasing,  indifferent,  displeasing,  very  displeasing.  The  subject  was 
then  questioned  as  to  associations,  feelings  and  judgment  processes. 
The  saturated  colors  were  in  each  case  found  to  be  more  pleasing  than 
the  unsaturated,  though  in  the  case  of  green  none  of  its  stages  was 
judged  to  be  pleasing.  The  judgment  is  influenced  by  the  pleasing- 
ness  of  the  colors  themselves,  the  bodily  conditions,  the  mental  state, 
and  by  associations. 

W.   S.  ADKINS. 

UNIVERSITY  OF  TENNESSEE. 

Ueber  die   heterochrome    Helligkeitsvergleichung.       HERBERT    S. 

LANGFELD.     Zeitsch.  fur  Psychol.,  LIIL,  113-178. 

The  experiment  consisted  in  exposing  to  the  subject  gray  and  col- 
ored light  whose  brightnesses  were  to  be  compared.  The  light  was  in 
the  main  experiments  reflected  from  a  Nernst  lamp  on  to  Hering  col- 
ored and  gray  papers.  The  intensity  of  the  gray  surface  was  varied 
by  changing  its  inclination,  this  being  done  till  the  color  and  the  gray 
appeared  of  equal  brightness. 

The  preliminary  experiments  were  to  determine  whether  the  sub- 
jects obtained  different  results  depending  on  the  method  of  comparison 
used,  and  to  determine  what  methods  were  used.  Comparisons  of 
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brightness  carried  out  without  a  definite  method  of  comparison  but 
with  a  mere  impression  of  brightness  gave  irregular  results.  The 
results  become  comparatively  regular  if  one  either  attends  to  the  illu- 
mination abstracting  from  the  color,  or  concentrates  upon  the  color  as 
such. 

The  main  experiments  aimed  at  separating  out  a  single  one  of  these 
ways  of  judging  and  continuing  the  experiments  till  the  subjects 
reached  constant  values.  With  practice  this  separation  became  quite 
definite  in  most  of  the  four  subjects.  Using  one  method  of  judging 
consistently,  the  results  became  constant ;  using  no  especial  method  of 
judging,  first  one  then  the  other  dominates,  the  results  varying  accord- 
ingly. Probably  the  two  work  together,  at  times  producing  com- 
promise values.  With  one  exception,  in  which  the  subject  confessedly 
failed  to  use  the  method  of  abstraction  rigidly,  the  results  showed 
much  brighter  grays  when  the  subjects  concentrated  on  the  illumination 
than  when  they  concentrated  upon  the  color  tone. 

A  second  series  of  experiments  was  carried  out,  in  which  spectral 
light  differing  in  wave-length  by  5  /JL  was  exposed  to  one  subject,  the 
author,  in  the  two  fields  of  the  Helmholtz  color  mixing  apparatus.  It 
was  found  that  the  values  depended  clearly  on  the  method  of  com- 
parison, but  that  estimates  with  attention  on  the  illumination  gave 
somewhat  darker  results  than  those  obtained  with  attention  fixed  on 
the  *  density '  of  the  color. 

In  the  last  series,  with  a  number  of  unexperienced  subjects,  the 
instruction  was  simply  to  judge  as  to  the  brightness.  The  results  are 
very  irregular  and  the  protocols  show  the  variable  influence  of  the 
color  tone  on  the  judgments  of  brightness,  and  indicate  that  practice 
is  needed  to  set  up  a  constancy  of  results. 

In  comparing  the  relative  judgments  for  various  colors  it  is  inter- 
esting to  note  that  whereas  with  consciousness  upon  the  color  tone  the 
order  of  brightness  usually  comes  yellow,  orange,  red,  with  abstrac- 
tion from  color  it  was  sometimes  found  that  the  order  was  reversed. 

The  results  indicate  that  practice  yields  a  fair  constancy  of  values 
but  that  these  values  vary  markedly  according  as  the  subject  concen- 
trates upon  the  illumination  —  in  the  case  of  unsaturated  colors,  upon 
the  gray  which  seems  to  enshroud  the  color  —  or  upon  the  color  tone, 
its  pigment  or  density. 

W.  S.  ADKINS. 
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DISCUSSION. 

THE  POINT  OF  VIEW  OF  GENETIC  PSYCHOLOGY. 

At  present  the  special  function  of  a  writer  of  genetic  psychology 
is  not  so  much  to  present  new  things  as  to  organize  the  known  facts 
in  such  a  way  as  to  throw  light  on  the  problem  of  mental  development 
and  prepare  the  way  for  the  future  growth  of  the  new  science.  No 
one  can,  therefore,  read  or  review  intelligently  a  book  on  that  subject 
without  clearly  recognizing  this  purpose  which  distinguishes  genetic 
psychology  from  ordinary  psychology.  It  is  true  that  ordinary  psy- 
chology is  rapidly  changing  so  that  it  is  becoming  more  genetic  and 
broadening  into  a  science  of  behavior  instead  of  a  science  of  conscious- 
ness, yet  a  book  that  professes  to  be  a  genetic  psychology,  especially 
one  that  is  intended  to  emphasize  the  objective  facts  and  to  be  followed 
by  another  volume  dealing  more  fully  with  the  subjective  facts,  cannot 
be  judged  by  the  same  standards  that  are  applied  to  the  ordinary 
psychology. 

Although  the  word  '  genetic '  has  been  used  somewhat  loosely  in 
the  past  it  does  not  seem  as  if  psychologists  of  the  present  day  would 
need  to  have  attention  called  to  its  meaning,  yet,  when  a  reviewer 
criticizes  a  genetic  psychology  as  was  done  in  the  May  BULLETIN,  in  a 
way  that  gives  no  indication  of  any  appreciation  of  the  special  purpose 
of  the  work,  some  sort  of  an  explanation  seems  needed.  The  chief 
objection  made  is  that  the  i  neurological  background  obtrudes  almost 
constantly,'  yet  the  sub-title  of  the  book  and  the  preface  clearly  indicate 
the  author's  purpose  to  give  as  far  as  possible  an  objective  view  of 
intelligence  and  its  development,  in  such  a  way  that  a  common  ground 
may  be  found  for  the  arrangement  of  biological,  physiological  and 
psychological  facts. 

The  book  has  more  appropriately  been  criticized  for  not  showing 
in  more  detail  the  relations  of  the  physiological  structure  to  behavior. 
The  author,  in  fact,  did  spend  a  good  deal  of  time  looking  up  such 
facts,  but  found  it  impracticable  to  gather  them  from  the  technical 
publications  in  which  they  are  only  to  be  found  and  get  them  in  shape 
to  use  in  this  brief  and  semi-popular  work. 

The  important  point  is  not  whether  the  book  in  question  is,  or  is 
not  a  good  one,  but  that  the  special  purposes  of  a  genetic  psychology 
should  be  recognized.  It  is  also  important  that  the  narrow  view  of 
psychology  as  concerned  with  conscious  states  only  should  not  prevail. 
A  psychology  that  considers  young  children  and  animals  as  well  as 
adults  must  be  a  science  of  behavior  and  to  be  complete  must  include 
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the  facts  of  physiological  structure  and  neurological  processes,  as  well 
as  those  of  consciousness.  A  physiologist  would  no  more  think  of 
studying  an  ant's  behavior  without  examining  its  sense  organs  and 
other  structures,  than  would  Professor  King  of  studying  the  religious 
behavior  of  men  without  attempting  to  make  any  inquiry  into  their 
conscious  states,  and  no  comparison  can  be  complete  that  does  not 
show  the  bearing  of  both  classes  of  facts  on  behavior,  although  we 
may  at  present  know  little  of  the  conscious  states  of  the  ant  and  of  the 
neurological  processes  in  man  that  will  aid  in  explaining  the  conduct 
of  each. 

A  description  of  the  neurological  correlates  of  mental  activities 
has  probably  been  given  as  an  explanation  of  the  mental  states  by 
some  popular  writers,  but  it  should  not  be  inferred  that  the  writer  of  a 
genetic  psychology  holds  such  a  superficial  view,  especially  when  it  is 
his  purpose  to  show,  not  that  the  facts  in  one  field  explain  those  in 
another,  but  that  the  facts  from  the  several  fields  of  biology,  physiology 
and  psychology  must  be  collected  and  correlated  before  a  complete 
science  of  behavior  can  be  developed.  It  was  to  help  this  process  of 
bringing  to  bear  upon  the  problems  of  behavior  the  researches  in 
several  fields  of  science  that  care  was  taken  to  outline  the  probable 
correlations,  although  some  things  presented  may  seem  trite  and  the 
filling  in  be  left  to  special  workers.  Certainly  no  thoroughgoing  scientist 
will  refuse  to  consider  all  the  facts  bearing  on  behavior,  especially 
when  he  is  working  on  comparative  or  genetic  psychology. 

It  is  due  to  the  readers  of  a  scientific  magazine  that  they  should  be 
informed  in  reviews  not  merely  as  to  what  a  reviewer  thinks  person- 
ally of  a  book,  but  as  to  the  author's  point  of  view,  purposes  and  man- 
ner of  carrying  them  out.  This  is  especially  important  in  a  new  field 
like  genetic  psychology  which  must  be  judged  on  a  different  basis  than 
other  books  in  the  same  line  with  a  different  purpose. 

E.  A.  KIRKPATRICK. 

FlTCHBURG,   MASS. 

BOOKS    RECEIVED  DURING  JUNE. 

Preliminary  Study  of  Family  Resemblance  in  Hand-writing.  JUNE 
A.  DOWNEY.  Univ.  of  Wyoming,  Dept.  of  Psychol.,  Bulletin 
No.  i.  Laramie,  1910.  Pp.  51. 

The  Metaphysics  of  a  Naturalist:  Philosophical  and  Psychological 
Fragments.     C.  L.  HERRICK.      (Bull,  of  the  Sci.  Lab.  of  Deni 
son  Univ.,  Vol.  15.)     Granville,  Ohio,  1910.     Pp.  99. 
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La   Psychologic   animate   de    Charles   Bonnet.     ED.  CLAPAREDE. 

Geneva  and  Basle  :  Georg  &  Co.,  1909.     Pp.  96. 
A  First  Book  in   Psychology.     MARY    WHITON    CALKINS.     New 

York:  Macmillan  Co.,  1910.     Pp.  419.     $1.90  net. 
The  Duty  of  Altruism.     RAY  MADDING  McCoNNELL.     New  York  : 

Macmillan  Co.,  1910.     Pp.255.     $1.50  net. 
The  New  Psychology:  Its  Basic  Principles  and  Practical  Formulas. 

A.  A.    LINDSAY.     Portland,  Oregon:    Lindsay  Publishing   Co., 

1908.     Pp-99.     $1.25. 
Beitrdge  zur  Akustik   und  Musikwissenschaft.      CARL    STUMPF. 

Leipzig  :•  Barth,  1910.     Pp.  167. 
Uh  nouvel  etat  de  conscience;  la   coloration  des  sensations  tactiles. 

MARIE  JAELL.     Paris:  Alcan,  1910.     Pp.  in.     4  fr. 
An  Epitome  of  the  Diagnosis  and  Treatment  of  Nervous  Diseases 

including  Bromide    Therapy.       H.    I.    BERGER.      St.    Louis : 

Peacock  Chemical  Co.,  1910.     Pp.  42. 
Death  and  Resurrection.     GUSTAF  BJORKLUND.     Trans,  by  J.  E. 

FRIES.     Chicago  :  Open  Court  Publ.  Co.,  1910.     Pp.  xix  +  205. 

^  $i. 

Theorie  der  kinematographischen   Projektionen.      KARL  MARBE. 
Leipzig:  Barth,  1910.     Pp.  80. 

NOTES   AND   NEWS. 

THE  Fourth  International  Congress  of  Philosophy  will  meet  at 
Bologna  during  the  Easter  holidays,  1911,  under  the  presidency  of  F. 
Enriques.  One  of  the  eight  sections  will  be  devoted  to  psychology, 
and  a  special  discussion  has  been  proposed  by  E.  Durkheim  on 
4  Judgments  of  Value  and  Judgments  of  Fact.' 

THE  Sixth  Annual  Meeting  of  the  Southern  Society  for  Philosophy 
and  Psychology  will  be  held  at  Chattanooga,  Tenn.,  December  27  to 
29,  in  conjunction  with  the  meetings  of  the  Southern  Educational 
Association. 

PROFESSOR  J.  MARK  BALDWIN  has  been  unanimously  elected 
corresponding  member  of  the  philosophical  section  of  the  French 
Academy  of  Moral  and  Political  Sciences,  to  succeed  Professor  William 
James,  recently  elected  foreign  associate. 

THE  June  issue  of  the  BULLETIN,  dealing  especially  with  Experi- 
mental Psychology,  was  prepared  under  the  editorial  care  of  Professor 
J.  W.  Baird. 
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T  HE  following  are  taken  from  the  press  : 

DR.  NOAH  K.  DAVIS,  professor  emeritus  of  philosophy  in  the 
University  of  Virginia,  has  died  at  the  age  of  eighty  years. 

PROFESSOR  J.  H.  CREIGHTON,  of  Cornell  University,  has  received 
leave  of  absence  for  the  coming  year.  Professor  G.  H.  Sabine,  of 
Stanford  University,  will  supply  Professor  Creighton's  place.  Pro- 
fessor A.  W.  Moore,  of  the  University  of  Chicago,  will  conduct  courses 
at  Stanford  in  Professor  Sabine's  place  during  the  second  half-year. 

DR.  C.  LLOYD  MORGAN,  professor  of  psychology  and  ethics  at 
University  College,  Bristol,  England,  has  been  presented  with  a  library 
of  valuable  books  by  the  staff  and  students  of  the  college  as  a  testimo- 
nial for  his  long  service  at  the  institution. 

MR.  L.  W.  COLE,  recently  instructor  of  psychology  in  Wellesley 
College,  has  been  appointed  professor  of  psychology  in  the  University 
of  Colorado. 
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DO  KITTENS   INSTINCTIVELY  KILL   MICE?1 

BY  ROBERT  M.  YERKES  AND  DANIEL  BLOOMFIELD, 
Harvard  University. 

The  observations  which  we  here  report  supplement  in  certain 
respects  the  results  obtained  by  Berry2  in  this  laboratory,  and  suggest 
the  need  of  alterations  in  his  conclusions  concerning  the  reactions  of 
kittens  to  mice.  Upon  his  study  of  the  behavior  of  a  litter  of  Manx 
kittens  Berry  based  the  following  statements,  which  we  wish  the  reader 
to  consider  in  connection  with  the  facts  which  it  is  the  purpose  of  this 
paper  to  present.  "  I  am  also  led  to  believe  that  cats  are  credited  with 
more  instincts  than  they  really  possess.  It  is  commonly  reported  that 
they  have  an  instinctive  liking  for  mice,  and  that  mice  have  an  instinc- 
tive fear  of  cats.  It  is  supposed  that  the  odor  of  a  mouse  will  arouse  a 
cat  and  that  the  odor  of  a  cat  will  frighten  a  mouse.  My  experiments 
tend  to  show  that  this  belief  is  not  in  harmony  with  the  facts.  When 
cats  over  five  months  old  were  taken  into  the  room  where  mice  were 
kept  they  did  not  show  the  least  sign  of  excitement.  A  cat  would  even 
allow  a  mouse  to  perch  upon  its  back,  without  attempting  to  injure  it. 
Nor  did  the  mice  show  any  fear  of  the  cats.  I  have  seen  a  mouse 
smell  of  the  nose  of  a  cat  without  showing  any  sign  of  fear." 

u  It  was  not  until  the  mouse  began  to  run  that  the  interest  of  the 
cat  was  aroused.  The  cat  then  ran  after  it,  playfully  striking  it  with 
her  paw,  becoming  rougher  the  longer  she  played  with  it.  The 
instinct  seems  to  be  for  the  cat  to  run  after  anything  which  runs  from 
it.  I  think  it  is  evident  that  it  is  through  imitation  that  the  average 
cat  learns  to  kill  and  eat  mice.  If  this  is  true,  it  shows  the  extreme 
importance  of  imitation  in  the  mental  development  of  the  cat.  Further- 

1  From  the  Psychological  Laboratory  of  Harvard  University. 
2 Berry,  C.   S.,  'An  Experimental  Study  of  Imitation  in  C&ts,' Jour,  of 
Comp.  Neural,  and  Psychol.,  Vol.  18,  pp.  1-25,  1908. 
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more,  it  indicates  that  much  that  has  commonly  been  attributed  to 
instinct  is,  in  reality,  due  to  imitation"  (pp.  24-25). 

Believing  that  the  experiments  upon  which  the  above  generaliza- 
tions are  based  should  be  repeated  with  younger  kittens  than  those 
observed  by  Berry,  we  have  systematically  studied  the  reactions  of 
eight  kittens  when  in  the  presence  of  mice. 

The  kittens  belonged  to  two  litters.  Of  these,  the  first,  consisting  of 
four  kittens,  was  born  in  the  laboratory  on  March  2,  1910,  of  a  black 
and  white  cat  which  had  been  obtained  through  an  animal  dealer  in 
Boston  a  few  days  previously.  The  second  litter,  also  of  four  kittens, 
was  born  on  May  n,  1910,  of  a  maltese  and  white  cat  which  had  been 
furnished  by  the  same  dealer  two  weeks  previously.  Hereafter  we 
shall  refer  to  the  several  kittens  by  number  as  follows : 

First  Litter  Second  Litter 

Born  March  2,  1910.  Born  May  n,  1910. 

No.  I  Male  No.  5  Female 

No.  2  Male  No.  6  Male 

No.  3  Female  No.  7  Male 

No.  4  Female  No.  8  Male 

The  cats,  and  later  the  kittens  also,  were  kept  in  the  animal-room 
of  the  laboratory,  with  the  freedom  of  the  room  much  of  the  time. 
No  other  animals  were  kept  in  the  room,  and  special  precautions  were 
taken  to  make  the  room  mouse-proof,  so  that  the  observers  might  obtain 
complete  histories  of  the  kittens'  experiences  with  mice.  The  diet  of 
the  cats  consisted  of  fresh  milk,  beef  (usually  cooked),  and  fish.  The 
kittens  were  given  fresh  milk  as  soon  as  they  would  accept  it,  which 
was  during  the  fourth  week.  All  of  the  individuals  were  in  perfect 
health  throughout  the  experiments  and  exhibited  normal  development, 
but  the  members  of  the  first  litter  were  better  nourished,  more  active, 
energetic,  and  aggressive  than  those  of  the  second. 

In  reporting  our  results  we  shall  describe  first  the  experiments  with 
the  eight  kittens  previous  to  the  opening  of  their  eyes. 

Each  individual  was  tested,  in  the  presence  of  both  observers,  at 
least  twice  during  the  first  week  of  Hfe,  with  the  odor  of  mouse.  This 
was  done  by  bringing  a  live  mouse  near  to  the  nose  of  the  kitten.  In 
no  instance  was  a  reaction  observed  which  differed  essentially  from 
the  reactions  to  such  odors  as  weak  ammonia,  sour  yeast,  leather,  and 
the  experimenter's  hand.  The  animals  gave  no  evidence  of  special 
interest  in  the  odor.  Usually  there  occurred  twitching  of  the  nose ; 
rarely  opening  of  the  mouth ;  and  still  more  rarely,  something  between 
hissing  and  spitting. 
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From  these  observations,  which  we  report  thus  briefly  because  of 
limited  space,  we  conclude  that  during  the  period  of  post-natal  blind- 
ness kittens  tend  to  avoid  the  unfamiliar  odor  of  mouse,  just  as  they 
avoid  other  strange  odors,  and,  further,  that  the  odor  has  no  special 
significance  with  which  a  definite  instinctive  reaction  is  correlated. 

In  stating  the  results  of  our  tests  with  the  animals  after  they  had 
gained  their  sight,  we  shall  deal  with  the  litters  separately. 

These  tests  consisted  in  placing  each  kitten  separately  in  a  cage 
with  wire  mesh  sides  and  cover,  45  cm.  by  30  cm.  by  an  average  of 
20  cm.  deep,  in  which  a  mouse  had  been  placed.  Here  the  kitten 
was  kept  under  continuous  observation  for  fifteen  minutes.  The  eyes 
of  the  members  of  the  first  litter,  nos.  1-4,  were  fully  opened  on 
March  14,  and  on  that  date  the  animals  were  tested,  at  the  age  of 
v twelve  days.  They  exhibited  no  reactions  to  the  mouse,  beyond  look- 
ing at  it  momentarily  as  it  happened  to  approach  or  touch  them. 
Neither  the  olfactory  nor  the  visual  stimuli  from  the  mouse  called 
forth  anything  which  resembled  an  instinctive  reaction.  In  general 
it  may  be  said  that  the  kittens  paid  no  other  attention  to  the  mouse 
than  to  a  bit  of  dry  bread  in  the  cage. 

On  April  i,  when  slightly  over  four  weeks  old,  nos.  1-4  were 
again  tested.  The  first  three  reacted  to  the  mouse  only  by  following 
it  now  and  then  with  their  eyes  as  it  happened  within  the  field  of 
vision.  They  neither  chased  nor  made  attempts  to  touch  it.  The 
behavior  of  no.  4  contrasted  markedly  with  that  of  the  others.  She 
noticed  the  mouse,  soon  after  she  had  been  placed  in  the  cage,  as 
it  moved  near  her,  and  quickly  seized  it  in  her  mouth,  growling  the 
while.  The  mouse  escaped  and  the  kitten  gave  chase,  but  failed  to 
recapture  it  before  it  had  climbed  to  the  top  of  the  cage.  In  this 
position  the  kitten  seemed  unable  to  recognize  it,  and  she  made  no 
further  attempts  to  find  it  during  the  fifteen  minute  interval. 

In  the  behavior  of  no.  4,  a  female,  at  the  age  of  four  weeks,  we 
thus  have  unmistakable  evidence  of  the  presence  of  the  killing  instinct. 
Had  the  mouse  been  smaller,  or  had  the  cage  rendered  it  more  easily 
accessible,  it  certainly  would  have  been  killed.  It  was  evident  that 
the  kitten's  stage  of  visual  development  did  not  enable  it  to  follow  the 
rapidly  moving  mouse  or  to  recognize  it  at  a  distance  of  twenty  to 
thirty  centimeters. 

Five  days  later,  on  April  6,  the  kittens  of  the  first  litter  were  tested 
for  the  third  time. 

No.  i  approached  the  mouse  and  smelled  of  it,  but  he  drew  back 
quickly  when  his  nose  touched  it.  He  seemed  to  be  startled,  mewed 
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loudly,  and  tried  to  escape  from  the  cage.  Later  he  several  times 
approached  the  mouse  and  smelled  of  it  as  at  first.  There  was  no 
evidence  of  a  killing  instinct.  We  have  repeatedly  seen  the  kittens 
react  similarly  to  inanimate  objects.  , 

No.  2  smelled  of  the  mouse,  when  the  latter's  movements  had 
attracted  its  attention.  It  also  followed  it  about  the  cage  with  its  eyes 
for  brief  periods.  Interest  soon  failed  and  the  kitten  mewed  per- 
sistently to  be  let  out  of  the  cage. 

No.  3  at  first  tried  to  escape  from  the  cage.  Upon  seeing  the 
mouse  move  she  trembled  noticeably,  as  if  in  fear.  Later,  when  the 
mouse  happened  to  touch  her,  the  kitten  spit  and  hissed  vigorously. 

No.  4  smelled  about  the  cage  as  though  searching  for  something. 
She  finally  saw  the  mouse  in  one  corner  of  the  cage  and  made  for  it, 
but  she  was  too  slow  to  catch  it,  for  the  mouse  had  quickly  darted  to 
the  top  of  the  cage  as  the  kitten  began  to  move.  The  kitten  continued 
to  the  place  where  she  had  seen  the  mouse  an  instant  before,  and  after 
feeling  and  smelling  in  the  corner  where  the  mouse  had  been  she 
licked  her  paw.  Soon  she  located  the  mouse  at  the  top  of  the  cage. 
She  approached,  reached  up  with  one  paw  and  touched  the  mouse, 
then  drew  back.  This  was  repeated  three  times.  Had  the  mouse  run 
from  its  position,  the  kitten  doubtless  would  have  attempted  to  catch  it. 
After  a  few  minutes  the  kitten  again  noticed  the  mouse,  this  time 
nibbling  at  a  bit  of  dry  bread  on  the  floor  of  the  cage.  She  immedi- 
ately approached  it,  and  as  it  ran  she  pursued  and  tried  to  catch  it. 
As  the  time  for  the  test  had  elapsed  the  kitten  was  now  removed  to 
the  animal-room. 

On  April  8,  the  fourth  test  was  given  kittens  nos.  1-4. 

No.  i  showed  more  interest  in  the  mouse,  by  following  it  readily 
and  persistently  with  the  eyes  and  moving  about  after  it.  When  he 
happened  to  touch  it,  he  spit  and  struck  at  it  with  his  paw  playfully  (  ?). 
The  mouse  was  not  afraid  of  the  kitten  and  did  not  run  away.1 

No.  2  attended  immediately  to  the  mouse  and  began  to  play  with 
it.  After  a  time  he  accidentally  sat  down  on  the  mouse,  whereupon 
it  squeaked.  This  aroused  the  kitten  and  caused  it  to  strike  with  its 
paw  and  lick  its  lips.  It  then  followed  the  mouse  about  the  cage  at 
intervals. 

1  These  experiments  have  revealed  marked  differences  in  the  behavior  of 
mice  toward  kittens.  We  have  used  wild  gray  mice,  and  laboratory  gray, 
black,  and  agouti  mice.  Under  the  conditions  of  our  experiments,  the  wild 
mice  always  exhibited  extreme  fear,  whereas  of  the  laboratory  mice  some  were 
obviously  fearful  and  others  fearless  of  the  kittens.  Whether  the  differences 
are  due  to  experience  or  to  inheritance  we  have  not  attempted  to  determine. 
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No.  3  behaved  as  in  the  previous  test.  When  the  mouse  carne 
near  her,  she  would  spit  and  move  away. 

No.  4  exhibited  characteristically  interesting  behavior.  On  being 
placed  in  the  cage,  with  back  arched  she  pursued  the  fleeing  mouse  to 
a  corner  and  then  spit  and  struck  at  it  with  her  paws.  Next  she  bent 
her  head  low  and  sniffed  at  it.  She  watched  it  closely  for  a  time, 
showing  sustained  attention.  When  the  mouse  finally  attempted  to 
escape  from  the  corner,  the  kitten  made  a  dash  for  it,  hissing  and 
growling.  On  overtaking  her  prey,  she  drew  back  slightly,  spitting 
and  repeatedly  unsheathing  and  sheathing  the  claws  of  a  paw  which  she 
extended  toward  the  mouse.  The  mouse  next  made  a  sudden  dash 
across  the  cage.  Like  a  flash  the  kitten  was  upon  it  mouth  and  claws. 
With  the  mouse  held  firmly  by  the  head,  the  kitten  began  to  growl. 
In  a  few  seconds  she  shifted  her  hold  and  taking  the  nose  of  the  mouse 
she  bit  it  repeatedly.  Then  followed  a  period  of  worrying  during 
which  the  mouse  several  times  tried  to  escape  only  to  be  seized  by 
some  part  of  its  body  and  vigorously  chewed  or  struck  with  the  paws 
of  its  captor.  Within  fifteen  minutes  of  its  capture  the  mouse  had 
been  bitten  and  worried  to  death.  The  kitten  immediately  began  to 
chew  at  one  of  its  legs,  which  it  finally  succeeded  in  eating,  but  the 
skin  of  the  mouse  was  so  tough  that  the  kitten  soon  abandoned  its 
attempt  to  eat  its  prey. 

At  this  point,  in  order  to  determine  the  effect  of  delaying  for  several 
weeks  the  development  of  the  ability  of  a  kitten  to  kill  mice,  tests  with 
nos.  i  and  3  were  discontinued  and  only  nos.  2  and  4  were  used. 

On  April  14  the  latter  individuals  were  given  their  fifth  test.  No. 
2  smelled  of  the  mouse  and  drew  back.  He  followed  it  momentarily 
with  his  eyes,  but  soon  lost  interest  and  paid  no  further  attention  to  it. 
No.  4  chased  the  mouse,  as  in  the  previous  test,  spitting,  striking  with 
exposed  claws  and  otherwise  exhibiting  excitement.  Owing,  however, 
to  the  ability  of  the  mouse  to  keep  out  of  reach  most  of  the  time,  the 
kitten  did  not  succeed  in  capturing  it  within  fifteen  minutes. 

April  20  was  the  date  of  the  sixth  test.  No.  2  watched,  followed, 
and  struck  at  the  mouse  repeatedly.  He  showed  more  sustained 
attention  than  previously.  No.  4  behaved  as  in  the  foregoing  test. 
She  did  not  succeed  in  capturing  the  mouse. 

On  April  22  the  tests  were  made  in  the  mouse-room  of  the  labora- 
tory instead  of  in  the  experiment  room  which  had  been  used  for  the 
other  tests.  No.  2  exhibited  no  new  reactions.  He  did  not  follow 
the  mouse  persistently.  No.  4  seized  the  mouse  immediately  by  the 
head,  growling  as  she  chewed  at  it.  She  had  eaten  it  completely 
within  six  minutes. 
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Again  on  April  25  no.  2  was  tested  in  the  mouse-room.  From  the 
first  he  followed  the  mouse  and  struck  at  it  with  his  paw.  Soon  he 
succeeded  in  cornering  it  and  seizing  it  by  the  neck  and  back.  Growling 
he  chewed  vigorously  at  its  head  and  back  until  it  was  dead.  Within 
five  minutes  he  had  eaten  his  prey.  In  this  test  the  kitten's  interest  in 
the  mouse  increased  greatly  when  the  latter  showed  fight. 

Finally,  on  April  27  both  no.  2  and  no.  4  were  again  tested  in  the 
mouse-room.  No.  2  at  first  attended  to  the  mouse  playfully,  but  sud- 
denly as  the  mouse  ran  across  the  floor  of  the  cage  this  playfulness  was 
replaced  by  the  killing  instinct.  The  kitten  gave  chase,  seized  the 
mouse,  and  by  biting  it  through  the  head  killed  it  immediately.  When 
another  kitten  was  brought  near  the  cage  no.  2  growled  warningly. 

No.  4  immediately  began  to  sniff  about  the  cage.  As  soon  as  she 
caught  sight  of  the  mouse  she  ran  and  seized  it.  The  mouse  managed 
to  escape,  whereupon  the  kitten  excitedly  gave  chase  and  again  caught 
it.  This  time  she  bit  its  head  so  severely  that  it  was  helpless.  Later 
the  mouse  was  killed  and  eaten. 

On  May  16  a  different  sort  of  test  was  given.  Each  kitten  was 
set  free  in  the  mouse-room  with  a  mouse.  No.  2  was  interested  in  the 
mouse,  but  he  showed  only  slight  ability  to  keep  track  of  it  among  the 
furnishings  of  the  room  (cages,  table,  radiator,  boxes,  etc.).  Never- 
theless, he  had  discovered  it,  by  reason  of  its  movements,  within  a 
few  minutes,  and  he  immediately  captured  it.  Subsequently,  after  play- 
ing with  the  mouse  for  several  minutes  —  repeatedly  allowing  it  to 
escape  and  then  recapturing  it,  tossing  it  into  the  air,  clawing,  and 
striking  it  with  its  paws,  etc. —  the  kitten  killed  its  prey  by  biting  it 
about  the  head,  and  ate  it.  No.  4  also  had  difficulty  in  keeping  track 
of  the  mouse.  She  spent  much  time  smelling  about  the  room  as  if  in 
search  of  it.  Finally  she  saw  the  mouse  move.  Capture  followed. 
The  captive  was  then  played  with  for  a  while,  after  which  it  was  killed 
by  being  bitten  through  the  head  and  neck,  and  eaten. 

This  concludes  our  brief  description  of  the  behavior  of  nos.  2  and 
4.  We  have  shown  that  these  two  kittens  —  the  female  within  a  month 
after  birth  and  the  male  in  less  than  two  months  —  without  oppor- 
tunity for  imitation  and  without  other  experience  with  mice  than  that 
described  above,  began  to  kill  and  eat  mice.  We  feel  fully  justi- 
fied, in  view  of  the  characteristics  of  the  behavior,  in  calling  it 
instinctive. 

With  the  thought  that  the  instinctive  tendency  to  kill  mice  might 
wane  or  become  increasingly  difficult  to  develop  as  kittens  aged,  we 
postponed  tests  with  nos.  i  and  3  until  May  26.  These  kittens  were 
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therefore  almost  three  months  old  when  we  resumed  our  tests  with 
them.1 

On  May  26  nos.  i  and  3  were  given  their  fifth  test,  the  fourth 
having  been  given  on  April  8.  This  test  was  given  in  the  mouse- 
room.  No.  i  appeared  to  be  aroused  by  the  odor  of  mouse  in  the 
room  and  ran  about  when  brought  into  the  room,  as  if  searching  for 
something.  This  observation,  which  we  made  in  connection  with 
several  of  the  kittens,  would  seem  to  indicate  that  the  odor  of  mouse 
may  become  significant  to  the  kitten  even  before  it  has  made  its  first 
kill.  When  placed  in  the  experiment  box  with  a  large  gray  mouse, 
the  kitten  smelled  of  it  several  times,  followed  it  about  the  cage,  and 
finally  struck  at  it  with  his  paw,  immediately  thereafter  springing  back 
as  the  mouse  moved.  Nothing  further  of  interest  happened  during  the 
interval  of  experimentation. 

No.  3  smelled  about,  located  the  mouse,  and  watched  it  intently. 
She  hissed  as  it  moved.  Subsequently  she  followed  the  mouse  closely 
and  struck  at  it  with  claws  exposed.  Once  she  brushed  it  from  the 
top  of  the  cage  with  a  paw.  As  it  ran  to  one  corner  of  the  cage,  she 
followed  and  struck  it  several  times  with  her  paw  :  her  tail  switched 
and  her  ears  twitched  a  great  deal  during  this  activity.  During  the 
remainder  of  the  interval,  she  clawed  at  the  tail  of  the  mouse  as  it 
cowered  in  a  corner  of  the  cage. 

Again  on  May  28  the  kittens  were  tested  in  the  mouse-room.  No. 
i  was  attentive  to  the  mouse  from  the  first.  He  watched  and  followed 
it,  growling  the  while.  It  was  evident  that  the  movement  of  the  mouse 
attracted  him.  At  last  the  mouse  attempted  to  run  across  the  cage. 
The  kitten  made  a  sudden  dash  for  it,  seized  it  by  the  back,  and  at 
once  killed  it  by  biting  through  the  spine  in  several  places.  He  then 
switched  his  tail,  growled,  and  hissed  as  he  stood  over  his  prey.  Re- 
peatedly he  picked  up  the  body,  sometimes  tossing  it  into  the  air,  and 
each  time  striking  it  with  his  paw  as  it  fell  to  the  floor.  The  mouse 
was  not  eaten. 

No.  3  licked  her  lips  when  placed  in  the  cage,  and  her  ears 
twitched  noticeably  as  she  crouched  and  watched  the  mouse.  Occa- 
sionally she  spit.  As  the  mouse  ran  to  the  top  of  the  cage  she  fol- 
lowed and  struck  it.  With  back  arched  she  watched  it  intently  and 
steadily  for  a  few  seconds,  then  she  brushed  it  down  with  a  paw. 
This  happened  a  number  of  times.  At  the  end  of  the  interval  the 
kitten  was  closely  watching  and  following  the  mouse. 

1  It  is  to  DC  remembered  that  the  kittens  studied  by  Berry  were  at  least  five 
months  old  when  he  first  tested  them  with  mice. 
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The  eighth  test  was  given  to  nos.  i  and  3  on  June  i .  No.  i 
caught  the  mouse  as  soon  as  he  saw  it.  He  growled  as  he  bit  through 
the  back  of  the  mouse  and  killed  it.  About  half  of  the  body  was 
eaten  at  once.  No.  3  behaved  as  in  the  previous  test.  She  did  not 
attempt  to  kill  the  mouse. 

On  June  3  only  no.  3  was  tested.  She  smelled  about  the  cage, 
and  when  she  discovered  the  mouse  at  the  top  she  crouched.  She 
then  stealthily  approached  and  struck  with  exposed  claws.  As  the 
mouse  retreated  she  followed.  In  less  than  a  minute  she  had  seized 
it  and  so  severely  bitten  its  neck  that  it  was  helpless.  The  kitten 
growled,  hissed,  and  otherwise  exhibited  excitement  the  while. 

The  results  of  these  tests  with  two  kittens  three  months  old,  when 
considered  in  connection  with  those  of  Berry  on  kittens  five  months 
old,  suggest  that  the  killing  instinct  (of  the  existence  of  which  we 
v/are  convinced  by  our  observations)  tends  to  become  increasingly 
difficult  to  evoke  as  the  animals  age.  This  in  part,  doubtless, 
accounts  for  the  fact  that  some  cats  will  not  kill  mice  at  all,  whereas 
other  are  more  or  less  eager  to  do  so. 

We  are  inclined  to  believe  that  Berry's  results  would  have  led  him 
to  quite  another  conclusion  (he  definitely  states  u  that  cats  do  not 
instinctively  kill  and  eat  mice,  but  learn  to  do  so  by  imitation,"  p. 
25)  had  he  tested  his  Manx  kittens  at  the  age  of  one  to  two  months  in 
a  cage  which  did  not  permit  the  mice  readily  to  get  out  of  sight  or 
reach  of  the  kittens. 

The  behavior  of  the  members  of  the  second  litter,  Nos.  5-8,  will 
be  described  only  with  respect  to  certain  points  in  which  it  differed 
from  that  of  the  kittens  of  the  first  litter. 

As  previously  stated,  the  reactions  of  Nos.  5-8  while  yet  blind 
furnished  us  with  no  indications  of  an  instinctive  adjustment  to  the  odor 
of  mouse.  After  the  opening  of  their  eyes,  these  individuals  were 
systematically  tested  on  May  26  and  29,  and  on  June  i  and  3.  In 
none  of  these  tests  did  anything  noteworthy  which  has  not  already  been  • 
recorded  appear. 

Beginning  with  the  test  of  June  7,  when  the  kittens  were  about  four 
weeks  old,  we  may  describe  the  behavior  of  the  several  individuals. 
For  this  test  small  gray  mice  about  ten  days  old  were  used.1  Their  eyes 
were  not  yet  open  and  they  of  course  could  not  run  from  the  kittens. 
They  crawled  about  the  cage  considerably  during  the  experiments. 

No.  5  sniffed  when  placed  in  the  cage,  in  the  mouse-room.  Her 
attention  was  taken  by  the  movements  of  the  mouse  and  she  looked  at 

1  In  all  previous  tests  well  grown  mice  had  been  used. 
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it  for  several  seconds.  Although  she  did  not  touch  it  with  her  paws 
at  first,  she  several  times  placed  her  nose  close  to  it,  and  finally  licked 
it  gently  with  her  tongue.  Next  she  took  it  in  her  mouth  and  bit  it 
hard  enough  to  make  the  mouse  squeak,  but  not  sufficiently  to  break 
the  skin.  This  was  repeated  three  times.  Then  the  kitten  left  the 
mouse.  She  gave  no  signs  of  excitement  or  of  an  instinct  to  kill. 
Rather  her  behavior  was  indicative  of  mild  interest  and  playfulness. 

No.  6  looked  at  the  mouse  momentarily  as  it  crawled  about  and 
touched  it  with  his  nose,  but  he  paid  no  further  attention  to  it. 

No.  7  was  attracted  by  the  movements  of  the  mouse  and  touched  it 
with  his  nose.  He  then  left  it.  After  twelve  minutes  he  happened 
to  be  so  placed  that  he  could  see  the  mouse  as  it  began  to  move.  For 
a  few  seconds  he  watched  as  if  fascinated  by  the  sight.  Then  he 
moved  directly  and  quickly,  in  spite  of  shakiness  of  his  legs,  to  the 
mouse,  and  seized  it  in  his  mouth  by  the  middle  of  the  back,  at  the 
same  time  biting  hard,  and  bending  his  head  to  the  floor  so  that  one 
paw  could  be  placed  firmly  on  the  body  of  the  mouse.  In  a  few  seconds, 
he  had  bitten  the  mouse  to  death.  Without  pause  the  process  of  eating 
was  begun.  It  proved  a  difficult  task,  notwithstanding  the  tenderness 
of  the  mouse,  but  after  ten  minutes  of  diligent  effort  and  much  gagging 
it  was  completed. 

Here  we  have  a  kitten  one  month  old,  still  so  feeble  and  unprac- 
ticed  that  he  tottered  as  he  attempted  to  walk,  seizing,  placing  his  paw 
upon,  and  eating  a  small  mouse  after  the  manner  of  cats.  Anything 
more  striking  in  the  way  of  an  exhibition  of  the  killing  instinct  would 
be  difficult  to  imagine.  The  observation  proves  that  given  conditions 
which  favor  its  appearance — namely,  a  mouse  suited  in  size  and  strength 
to  the  size  of  the  kitten  and  a  cage  which  does  not  permit  it  to  get  beyond 
the  kitten's  field  of  vision  —  the  killing  instinct  may  appear  even  during 
the  first  month  of  life.  Although  meat  had  been  fed  to  the  mother,  it 
is  extremely  improbable  that  this  kitten  had  ever  before  tasted  meat  of 
any  sort,  and  it  is  certain  that  he  never  before  had  tasted  mouse  flesh. 
Indeed,  he  had  only  a  few  days  before  the  test  begun  to  lap  milk  from 
the  food  dish. 

No.  8  merely  looked  at  the  crawling  object  for  a  second  or  two  and 
then  lay  down  for  a  nap. 

On  June  16  all  of  the  kittens  were  again  tested.  No  new  reactions 
appeared.  Not  one  of  the  individuals  except  No.  7  made  any  attempt 
to  follow  or  capture  a  mouse.  He  caught,  killed,  and  ate  his  mouse 
in  a  calm  business-like  way. 

The  members  of  the  second  litter  were  further  tested  on  June  26, 
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27  and  28.  On  none  of  these  dates  did  any  of  them  kill  a  mouse.  On 
the  twenty- seventh  no.  5  struck  and  bit  one  so  badly  that  it  lay  as  if 
dead,  but  she  paid  no  further  attention  to  it  after  once  seizing  and  then 
dropping  it. 

After  the  twenty-eighth  of  June  the  experiments  had  to  be  discon- 
tinued, notwithstanding  the  fact  that  the  records  for  the  members  of 
the  second  litter  were  incomplete. 

Rather  dogmatically  stated,  and  with  meager  discussion,  our  con- 
clusions are  as  follows : 

1.  Kittens  possess  the  instinct  to  kill  mice.     We  are  not  prepared 
to  say  that  the  reaction  to  mice  differs  essentially  from  that  given  to  other 
small  living  things,  but  we  have  clearly  demonstrated  by  a  variety  of 
tests  that  the  reaction  to  a  mouse  differs  radically  from  that  given  to 
lifeless  objects  which  are  moved  before  the  animal. 

2.  The  instinct  to  kill  may  manifest  itself  in  the  kitten  before  the 
end  of  the  first  month  of  life,  while  the  animal  is  yet  feeble  and  barely 
able  to  eat  a  young  mouse.       It  more  commonly  appears  during  the 
second  month. 

3.  The  instinct  appears  suddenly.     In  a  moment  the  playful  kitten 
becomes  transformed  into  a  beast  of  prey.       The  picture  of  the  play 
instinct  differs  as  greatly  from  that  of  the  killing  instinct  as  does  the 
picture  of  joy  from  that  of  rage. 

4.  The  reaction  is  fairly  definite  in  character,  complex,  and  highly 
adaptive.    It  involves  the  bodily  states  of  attention ;   muscular  tension ; 
bristling  of  the  hair;   sometimes  erection  and  sometimes  switching  of 
the  tail;  hissing  and,  at  times,  spitting;   growling;   unsheathing  and 
sheathing  of  the  claws;   use  of  the   mouth,  teeth,  paws,  and  claws. 
The  picture  varies  somewhat  with  individuals. 

5.  The  instinctive  reaction  is  aroused  (#)  by  the  movement  of  the 
mouse  (if  the  animal  keeps  quiet  it  is  not  noticed  by  the  inexperienced 
kitten)  ;    (3)  by  the  odor  of  the  mouse  (this  seems  to  be  relatively  un- 
important for  the  first  reaction ;   subsequently  it  is  of  great  importance) . 
Berry  is  quite  right  in  saying  that  the  kitten  has  an  instinct  to  chase 
any  small  object  that  runs  from  it.      If  the  object  when  overtaken 
behaves  as  does  a  mouse,  the  killing  reaction  is  likely  to  appear.     We 
should  say,  then,  that  the  visual  factor  of  movement  is  the  primary 
condition  for  the  initiation  of   the  killing  instinct ;    that  the  odor  of  a 
mouse  becomes  markedly  significant  with  the  first  kill  and  subsequently 
plays  a  part ;    and  that  the  visual  impression  of  the  form  of  a  mouse 
becomes  important  as  the  visual  ability  of  the  kitten  develops.       It  is 
almost  certain  that  cats  usually  recognize  mice  by  their  odor  and  move- 
ments and  not  by  their  form  or  markings. 
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6.  The  instinct  does  not  completely  wane  during   the  first  three 
to  five  months  of  a  kitten's  life,  but  it  apparently  becomes  increasingly 
difficult  to  evoke.       The  practical  inference  is :  allow  a  kitten  to  ex- 
ercise its  killing  instinct  when  young  if  a  good  mouser  is  desired. 

7.  Although  opportunity  neither  for  imitation  nor  for  experience 
with  mice  is  necessary  for  the  efficient  execution  of  the  killing  reac- 
tion by  kittens,  there  can  be  no  doubt  that  each  of  these  conditions 
ordinarily  contributes  to  the  awakening  of  the  killing  instinct.     Cats 
bring  dead  or  injured  mice,  or  other  small  animals,  to  their  kittens. 
Thus,  early  in  life,  the  animals  become  familiar  with  the  odors  of  their 
natural  prey.     Undoubtedly,  then,  the  average  kitten  would  react  to  a 
mouse  during  the  second  month  of  life  more  quickly  than  did  those 
observed  in  the  laboratory. 

The  whole  point  of  our  work,  it  is  to  be  noted,  is  the  study  of  the 
instinct  to  kill  as  it  is  exhibited  by  kittens  which  have  been  deprived 
of  everything  in  the  nature  of  preparation  for  dealing  with  mice. 

8.  We  deem  as  chiefly  important  in  our  observations,  the  fact  that 
kittens,  even  in  their  first  kill,  so  seize  the  mouse  that  they  cannot  be  J 
bitten  by  it.     In  almost  every  instance  our  kittens  caught  their  mice 
by  the  head,  neck,  or  back  in  such  a  way  that  the  animals  were  help- 
less.    We  present  this  fact  as  a  point  in  favor  of  the  specificity  of  the 
reaction  to  mice.     An  untutored  observer  certainly  would  have  inferred 
from  the  behavior  of  these  kittens  that  they  had  learned  just  how  to 
seize  mice  in  order  to  prevent  them  from  biting. 

9.  The  killing  instinct  with  surprising  rapidity  lends  itself  as  the 
basis  for  the  acquisition  of  habits  of  dealing  with  mice.     Racial  and 
individual  experience  soon  become  so  completely  intermingled  in  the 
behavior  of  a  kitten  toward  mice  that  only  in  the  light  of  a  minute  and 
thorough  knowledge  of  the  latter  can  the  instinctive  features  of  the  be- 
havior be  identified.     Whereas  at  first  the  kitten  tends  to  kill  imme- 
diately upon  capturing  a  mouse,  it  thereafter  tends  rather  to  delay  the 
fatal  bite.     At  first  the  reaction  is  performed  in  a  business-like  way ; 
later  the  kitten  plays  with  its  prey  for  minutes  at  a  time  without  seri- 
ously injuring  it.     Again,  the  beginner  attempts  to  capture  a  mouse 
only  when  it  runs,  whereas  the  experienced  kitten  begins  to  search  for 
its  prey  as  soon  as  it  sees  the  box  in  which  it  once  killed    a  mouse, 
or  as  soon  as  it  detects  the  odor  of  mouse. 

10.  It  is  our  impression,  although  statistically  our  results  do  not 
justify  a  statement  of  fact,  that  in  the  female  kitten  the  instinct  to  kill  . 
is  more  highly  developed  than  in  the  male. 
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Vorlesungcn  iiber  Tier  psychologic.      KARL  CAMILLO  SCHNEIDER. 

Leipzig:  Engelmann,  1909.     Pp.  xii  -f  310. 

The  author  of  this  book  is  professor  of  zoology  at  Vienna.  He 
has  published  widely  upon  theoretical  questions  in  biology.  The 
present  volume  is  based  on  lectures  delivered  last  summer  (1909). 

Professor  Schneider  approaches  the  problems  of  animal  psychology 
from  the  point  of  view  of  the  biologist.  His  interest  lies  in  expla- 
nation, not  description.  He  is  an  outspoken  teleologist.  He  stands 
directly  opposed  to  Bethe,  Uexkiill  and  other  4  mechanistic'  physiolo- 
gists. The  book  is  obviously  designed  as  a  counterblast  to  the 
*  nurphysiologische  '  psychology  which  seeks  to  eliminate  the  4  psyche.* 
For  the  author,  consciousness,  or  more  precisely  the  l  psychical,'  is 
literally  universal.  There  exists,  then,  an  unlimited  panpsychic  reser- 
voir for  supplying  and  expanding  the  animal  mind.  The  fundamental 
form  of  consciousness,  in  the  concrete,  is  the  telic  idea  ( Ziveck-  or 
Ziel-  or  Finalvorstellung) .  In  the  simplest  creatures  this  process  is 
nothing  less  than  an  innate  idea  which  derives  directly  from  the  Allge- 
meinbewusstsein  or  universal  mind.  Telic  ideas  orjlnalia  are  prior 
to  and  independent  of  experience.  They  rule  the  protozoan  and 
invertebrate  mind,  they  are  subject  to  modification  in  the  vertebrates, 
and  in  man  they  are  suppressed  by  reason,  personality,  and  individual 
experience.  They  are  forms  of  psychical  energy  essential  to  the  func- 
tional unity  of  the  body.  They  operate  through  the  impulse  (  Trieb}, 
which  is  the  mainspring  of  animal  action.  Primitive  action  is  ana- 
lyzed, early  in  the  Lectures,  into  sensation,  feeling,  need  (^Bediirfnis)^ 
impulse,  and  telic  idea.  But  later  on  feeling  proper  is  denied  to  all 
animals  below  man,  and  sensation  appears  only  as  the  realization  of 
the  telic  idea.  Moreover,  the  distinction  between  need  and  idea-of- 
end  seems  to  be  purely  logical;  e.  g.,  amoeba  is  hungry  and  knows 
(by  a  prophetic  insight)  that  it  needs  nourishment.  The  idea  of 
nourishment  —  to  expound  further  the  primitive  action — is  attended 
by  a  release  of  psychical  energy  and  is  followed  by  appropriate  move- 
ments of  capture.  This  is  the  primal  form  of  impulsive  action.  The 
main  factors  in  it  are  idea  and  Trieb.  It  is  found  in  the  simplest 
264 
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animal  organisms.  On  the  basis  of  it  Schneider  proceeds  up  the 
scale,  developing,  as  he  goes,  more  than  twenty  other  forms  of  action. 
All  forms,  however,  are  reducible  to  four  main  types:  impulse  (lower 
invertebrates),  instinct  (higher  invertebrates),  initiation,  or  trial-and- 
error  (vertebrates),  and  reason  (man).  Although  these  forms  are 
not  wholly  confined  to  the  groups  named,  they  represent,  nevertheless, 
successive  stages  in  the  development  of  consciousness.  For  the  two 
higher  forms,  the  world  of  stimulus  furnishes  a  large  part  of  the  ma- 
terial. Man  especially  works  out  and  builds  up  an  '  inner '  world 
from  the  c  outer '  world  of  experience.  Impulsive  action,  on  the 
other  hand,  is  chiefly  determined  by  innate  ideas,  and  innate  ideas 
absolutely  dominate  the  instinct.  The  author's  preoccupation  with 
teleological  principles  suggests  a  mental  interpretation  even  for  auto- 
matic and  reflex  movements.  Both  are  '  psychical.'  In  the  former, 
consciousness  is  faded  and  suppressed,  but  still  present ;  in  the  true 
reflex,  it  appears  as  an  isolated  '  segmental  psyche.' 

Schneider  uses  four  different  l  criteria  '  for  mind.  Three  of  these 
rest  upon  its  integrative  functions.  Physiological  processes  summate 
only.  But  animal  actions  cannot  be  explained  as  the  result  of  simple 
summation.  They  rest  upon  '  agglomeration.'  Response  to  an  object 
as  such  (plurality  of  stimuli)  implies  'apprehension';  i.  e.,  a  per- 
ceptual synthesis  or  association  of  qualities,  the  formation  of  a  unitary 
whole,  not  a  mere  amalgamation  of  physiological  processes.  The  inte- 
gration of  perceptual,  memorial,  and  '  rational '  processes  now  fur- 
nishes the  first  criterion;  that  of  the  'central  subject'  —  which  the 
author  thinks  is  necessarily  implied  in  behavior —  the  second  ;  and  the 
integration  of  over-individual  or  social  impulses,  the  fourth.  The  adap- 
tive character  of  action  furnishes  the  third  criterion.  Animal  behavior 
is  essentially  purposeful,  and  nothing  but  the  ;  psychical,'  as  in  the 
form  of  the  telic  idea,  can  truly  be  said  to  be  purposeful.  "All  these 
criteria  raise  the  existence  of  consciousness  above  the  possibility  of  a 
doubt  and  compel  us  to  take  account  of  mind  as  we  take  account  of 
known  material  substances,  forces,  and  energies."  Schneider's  psycho- 
physics  rests  upon  current  physiological  hypotheses.  His  chief  debt 
is  to  his  adversaries,  Bethe  and  Uexkiill.  He  posits  four  mental  func- 
tions (sensation,  memory,  telic  idea,  and  Trieb)  and  four  neural  func- 
tions (excitation,  tension,  conduction,  and  regulation).  (Notice  the 
preference  for  four-fold  classifications!)  He  does  not  hesitate  to 
assume  the  existence  of  sense-cells  and  memory-cells,  of  final-cells  and 
Trieb-cells.  His  psyche  emerges  passively  in  the  receptor  centers 
and  discharges  finally,  as  active  psyche  (7>^),  in  the  effector 
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apparatus  that  controls  muscular  tonus  {Tonuserzeuger}.  It  is- 
Irieb  —  not  the  nerve-cells — that  maintains  the  functional  unity  of 
the  nervous  and  muscular  systems.  Mind  is  then  ultimately  respon- 
sible, not  for  its  own  substantial  existence  alone,  but  also  for  the  vital 
government  of  the  body. 

The  psychologist's  estimation  of  Professor  Schneider's  acute  and 
thoughtful  Lectures  must  rest  upon  their  usefulness  to  the  student  of 
the  animal  mind.  By  way  of  information,  the  book  contributes  little. 
Its  tone  is  controversial  and  constructive.  It  attempts  a  new  inter- 
pretation ;  an  interpretation  that  rests  upon  ontological  speculation. 
Instead  of  appealing  to  the  human  mind  and  to  the  human  body,  it 
appeals  to  Platonic  ideas,  Leibnitzian  monads,  and  a  Hartmannian 
Unconscious.  It  may  be  questioned  whether  such  an  appeal  is  either 
necessary  or  fruitful.  The  author  thinks  that  it  is  necessary  first 
because  speculative  biology  fails  to  explain  the  evolution  of  mind,  and 
secondly  because  physiologists  have,  in  his  opinion,  done  violence  to 
the  organism  by  rejecting  a  causal  mental  factor.  Had  he  been  a 
psychologist,  he  would  have  realized  that  an  explanation  of  the  animal 
mind  without  concrete  description  and  analysis  is  a  waste  of  time,  and 
that  for  description  and  analysis  speculative  biology  and  metaphysical 
construction  are  equally  bad  substitutes.  He  would  have  seen  further 
that  a  nurphysiologische  physiology  is  quite  consistent  with  a  nurpsy- 
chologische  psychology,  provided  only  that  each  science  knows  and 
attends  to  its  own  business.  As  to  the  productiveness  of  Schneider's 
method,  it  must  be  conceded  that  so  long  as  one  is  content  to  introduce 
ad  libitum  a  teleological  principle  one  will  never  be  in  want  for  expla- 
nations. See  how  the  method  works.  Once  assume  the  innate  idea  and 
the  innate  idea  immediately  becomes  five  —  idea  of  need,  movement, 
position,  form,  place,  according  to  the  problem  to  be  solved  ;  once 
assume  an  energetic  psyche  and  the  energetic  psyche  grows  under  the 
hand  into  a  subject,  which  divides  conveniently  into  central  and  pe- 
ripheral, passive  and  active,  individual  and  social  subjects.  Small 
wonder  that  the  author  gets  on  without  *  intelligence  '  until  he  comes 
to  man.  With  Aladdin's  Lamp  one  doesn't  need  a  standing  army ! 
As  to  the  concrete  problems  of  comparative  psychology,  the  reviewer 
is  uncertain  whether  the  more  pressing  and  difficult  of  them  — e.  g., 
imitation,  instinct,  the  modes  of  learning,  orientation,  the  psychology 
of  the  social  insects  —  are  materially  advanced  toward  solution. 

MADISON  BENTLEY. 
CORNER  UNIVERSITY. 
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LITERATURE  OF  THE  PAST  YEAR  ON  THE  BEHAVIOR 
OF  LOWER  ORGANISMS. 

i.    TROPISMS. 

At  the  sixth  International  Congress  of  Psychology  held  in  Geneva, 
1909,  four  prominent  investigators,  Bohn,  Loeb,  Jennings,  and  Darwin, 
were  asked  to  discuss  the  subject  of  tropisms.  The  first  three  named 
responded,  but  one  of  these,  Jennings,  did  not  appear  at  the  Congress 
in  person.  The  ideas  of  Bohn  and  Loeb  regarding  the  nature  of 
tropisms  are  essentially  the  same  ;  but  while  the  former  devotes  his  entire 
address  to  the  definition  of  the  term,  the  latter  has  for  his  principal 
theme  the  significance  of  tropisms  to  psychology.  According  to  both 
of  these  authors  there  are  three  fundamentally  different  reactions  in 
organisms.  One  (tropism)  is  dependent  upon  the  continuation  of  a 
constant  external  condition.  It  is  the  function  of  the  intensity  (i)  . 
The  second  (  Unterschiedsempfindlichkeit,  sensibilite  differ  entielle) 
is  dependent  upon  the  time  rate  of  change  in  the  external  condition. 
It  is  a  function  of  dijdt.  The  third  is  dependent  upon  associative 
memory,  and  associative  memory?  Bohn  says  (p.  8),  is  the  function 
of  "(0,  <5,  c,  •  •  •)."  What  this  means,  I  do  not  know. 

Bohn1  discusses  the  characteristics  of  tropisms  under  seven  dif- 
ferent heads. 

1.  Symmetry.  —  "A  tropism,"  he  says,  "  is  the  consequence  of  a 
quantitative  difference  between  the  activity  of  the  two   halves  of   a 
symmetrical  body  due  to  asymmetrical  stimulation."     Under  this  he 
gives  two  criteria  of  tropisms  :     (a)  If  an  organism  which  is  exposed 
to  a  stimulating  agent  from  two  or  more  sources   goes  toward  a  point 
between  them,  the  reaction  is  a  tropism  ;    (6)   if   an   organism  with 
the  sense  organs  on  one  side  of  the  body  destroyed  makes  circus  move- 
ments, i.  e.,  turns  continuously  toward  either  side,  when  the  stimulus 
is  symmetrically  applied,  the  reaction  is  a  tropism. 

2.  Stimulation.  —  As  already  stated,  tropisms  are   considered  by 
the  author  to  be  a  function  of  the  constant  intensity.     Both  sides  of  a 
body  are  continuously  stimulated  proportionally  to  the  absolute  inten- 
sity of  the  stimulating  agent  on  the  two  sides.     When  the  organism  is 
oriented,  the   stimulation  on   the  two  sides  is  equal,  and  both  sides 
move  at  the  same  rate.     When  it  is  not  oriented,  the  absolute  intensity 
of  the  stimulating  agent  on  the  two  sides  differs,  and  consequently  the 


,  G.,  1909,  'Ives  tropismes,'  Rapport  au  VIme  Congrts  International 
de  Psychologie^  Geneve,  15  pp. 
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rate  of   movement  of  the  two  sides  differs  until  the  intensity  on  the 
two  sides  becomes  equal. 

3.  Variability.  —  u  It  is  not  possible,"  says  Bohn,  u  to  conceive 
of  an  invariable  tropism,"  because  the  chemical  state  of   living  matter 
varies. 

4.  Irresistibility.  — All  activities  of  animals,  including  tropisms, 
are  strictly  determined  by  physico-chemical  processes. 

5.  Experience.  — The  tropisms  are  independent  of  experience. 

6.  Adaptation. — Tropisms  are  not  fundamentally  adaptive.    They 
often  conduct  inferior  animals  into  regions  which  are  fatal. 

7.  Complexity.  —  Tropisms  are  due  either   to  difference  in    the 
rate  of  locomotion  or  to  growth  on  opposite  sides  of  the  body.     They 
may  consequently  be  as  complex  as  the  processes  underlying  locomotion 
or  growth. 

This  definition  of  tropism  is  in  essential  agreement  with  the  ideas 
of  Loeb  on  the  subject.  As  a  matter  of  fact  practically  all  of  the 
points  made  by  Bohn  can  be  found  in  Loeb's  earlier  papers,  and  in 
the  address  in  question  Loeb  emphasizes  these  points  again  as  essen- 
tial characteristics  of  the  tropisms ;  but,  as  already  stated,  his  main 
object  in  this  address  is  to  show  the  bearing  of  these  reactions  on  the 
analysis  of  psychic  processes.  The  address  *  is  divided  into  eleven 
sections,  the  contents  of  which  are  summarized  below. 

I.  The  analysis  of  all   psychic  processes   must   be  grounded   on 
physico-chemical  laws.     It  must  begin  in  the  lower  forms  and  proceed 
to  the  higher.     What  is  termed  '  will '  in  many  lower  animals  is  nothing 
more  than  the  phenomenon  of  tropisms. 

II.  The  reactions  of  aphids  to  light  are  cited  to  illustrate  tropisms. 
If  these  creatures  are  exposed  to  light  from  one  source  they  orient  and 
move  toward  the  light  quite  directly.      "  Two  factors  determine  the 
locomotion  of  the  animals  under  these  conditions ;  the  first  is  the  sym- 
metrical structure  of  the  animal  and  the  second  the  photo-chemical 
action  of  the  light."     If  the  light  on  the  two  retinas  is  of  unequal  in- 
tensity, then  the  chemical  reactions  in  the  one  which  receives  more 
light  is  stronger  than  in  the  other.     This  causes  the  muscles  on  the 
two  sides  of  the  head  to  contract  unequally,  which  forces  the  head  to 
turn  so  as  to  face  the  light,  and  the  rest  of  the  body  must  of  course 
follow.    ,If  one  eye  is  destroyed  the  animal  turns  toward  the  intact  eye 
continuously,  i.  £.,  performs  circus  movements.     If  the  animals  are 
exposed  to  light  from  two  sources  they  go  toward  a  point  between  them. 

1Loeb,  J.,  'Die  Bedeutung  der  Tropismen  fur  die  Psychologic,'  Leipzig, 
1909,  51  pp. 
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Here  we  have  two  criteria  of  tropisms  which  are  precisely  like 
those  given  by  Bohn.  The  second  one  is  of  particular  importance  ac- 
cording to  Loeb.  He  says  (p.  13)  that  the  difference  between  the 
machine-like  heliotropic  reactions  of  animals  and  the  non-heliotropic 
reactions  of  man  lies  in  the  fact  that  when  exposed  to  light  from  two 
sources  the  former  go  toward  a  point  between  them  while  the  latter  goes 
directly  toward  one  of  the  two  sources  of  light.  "  Sind  zwei  gleich 
starke  Lichtquellen  in  gleichem  Abstand  vom  Tier  vorhanden,  so 
bewegt  sich  dasselbe  senkrecht  zur  Verbindungslinie  der  beiden  Licht- 
quellen, weil  dann  beide  Augen  in  gleicher  Weise  vom  Licht  beein- 
flusst  werden.  Darin  unterscheidet  sich,  wie  Bohn  richtig  bemerkt, 
die  maschinenmassige  heliotropische  Reaktion  der  Tiere  von  der  nicht 
durch  Heliotropismus  bedingten  Bewegung  eines  Menschen  zu  einer 
von  zwei  Lichtquellen."  I  have  quoted  these  criteria  in  full  because 
I  shall  attempt  to  apply  them  later  in  order  to  show  how  extensive  re- 
actions are  which  agree  with  this  definition  of  tropisms.  Loeb  claims 
that  they  are  found  in  many  animals  both  among  invertebrates  and 
vertebrates. 

III.  Certain  animals  which  do  not  react  to  light  or  which  are  nega- 
tive in  their  reactions,  i.  <?.,  go  from  the  light,  can  be  made  positive 
by  adding  a  little  carbon  dioxid  to  the  water  or  by  decreasing  the  tem- 
perature.    This  the  author  maintains  gives  us  a  4  further  insight  into 
the  mechanism  of  the  action  of  the  will.'     Loeb  assumes  that  the  acid 
acts  directly  on  some  postulated  chemical  substance  in  the  organism, 
which  determines  the  sense  of  the  reaction.     This  assumption  does 
very  well  when  applied  to  copepods,  but  we  meet  serious  difficulties 
when  we  attempt  to  apply  it  to  Ranatra,  which,  according  to  Holmes, 
becomes   negative  under  any  conditions  which  tend  to  make  it  quiet, 
and  positive  under  conditions  which  tend  to  excite  it ;  or  to  Arenicola 
larvae,  which  I  found  to  become  negative  in  solutions  containing  vari- 
ous narcotics,  acids,  alkalies  or  neutral  salts  and  in  concentrations  of 
sea  water  both  below  and  above  normal.     The  change  in  sense  of  reac- 
tion in  these  forms  seems  to  be  due  to  the  effect  of  the  environment  on 
the  general  state  of  the  organism  as  a  whole,  rather  than  to  the  specific 
effect  of  acid  on   the   chemical   state  of   some  postulated  substance. 
Moreover,  I  am  unable  to  see  that  the  regulation  of  the  sense  of  the 
reactions  in    animals    by   the    environment    has  any  bearing   on  the 
problem  of  the  will,  either  from  the  point  of  view  of  the  parallelist  or 
from  that  of  the  interactionist. 

IV.  (a)  The  fact  that  some  organisms  do  not  react  to  light,  Loeb 
says,  does  not  offer  any  difficulty  to  the  theory  of  tropisms,  nor  does 
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the  fact  that  some  orient  more  accurately  in  light  of  a  given  intensity 
than  in  weaker  light.  All  this  is  in  harmony  with  physico-chemical 
laws.  Thus  the  manifestations  of  tropisms  depend  upon  external  con- 
ditions. But  they  also  depend  upon  internal  changes,  /.  £.,  they  are 
variable.  This  the  author  thinks  is  due  to  the  production  of  acids  in 
metabolism ;  and  just  as  the  addition  of  acid  to  the  solution  causes 
changes  in  the  reactions  to  light,  so  we  should  expect  the  acids  formed 
within  to  produce  changes. 

(b)  The  reactions  to  light,  the  author  maintains,  are  instinctive. 
They  are  performed  without  previous  experience.  This  he  thinks 
proves  that  orientation  is  not  due  to  trial  reactions.  He  seems  to  as- 
sume that  in  accord  with  the  so-called  trial  and  error  theory  organisms 
are  not  able  to  orient  when  very  young,  that  they  must  learn  to  do  this 
by  numerous  trials.  This  statement  is  evidently  directed  against  the 
theory  of  '  trial  and  error '  as  applied  to  the  reactions  of  the  Protozoa 
by  Jennings.  As  I  understand  this  application  of  the  theory,  it  has, 
however,  nothing  to  do  with  the  ontogeny  of  reactions.  It  does  not 
mean  that  each  individual  during  its  development  learns  how  to  orient. 
It  teaches  that  since  orientation  in  the  Protozoa  is  attained  by  chang- 
ing the  axial  position  until  the  stimulus  which  causes  such  changes 
ceases,  i.  £.,  by  trial,  direct  orientation,  such  as  is  found  in  most  of 
the  higher  animals,  has  evolved  from  indirect  orientation,  the  kind 
found  in  Protozoa,  t.  e.,  orientation  by  trial.  The  fact  then  that  cer- 
tain animals  in  their  embryonic  state  orient  directly  has  no  bearing  on 
this  theory  as  applied  by  Jennings. 

V.  Reactions  to  light,  Loeb  claims,  depend  upon  the  stage  of  de- 
velopment. Ants  are  ordinarily  negative,  but  when  they  are  sexually 
mature  they  become  strongly  positive.  Similar  changes  in  reactions 
to  light  are  found  in  bees  and  other  insects.  He  admits  that  these 
reactions  are  adaptive,  but  seems  to  assume  that  the  nuptial  flight  of 
ants  and  bees  and  copulation  in  the  air  are  due  to  the  fact  that  the  ani- 
mals are  positive  to  light  at  this  time  rather  than  the  opposite.  He 
says  (pp.  28,  29)  :  u  Ich  gewann  den  Eindruck,  dass  dieser  Hoch- 
zeitsflug  nur  die  Folge  einer  hochgradig  gesteigerten  heliotropischen 
Empfindlichkeitsei.  .  .  .  Die  Bienensind  dieser  Beobachtung  zuf olge 
zur  Zeit  der  Geschlechtsreife  positiv  heliotropische  Maschinen  und 
das  Ausschwarmen  ist  nur  die  Folge  des  Heliotropismus."  For  him 
it  appears  to  be  definitely  settled  that  organisms  which  live  in  the  light 
do  so  because  they  are  positive,  and  those  which  live  in  darkness  do  so 
because  they  are  negative.  The  observations  on  the  insects,  he  says, 
show  how  in  the  analysis  of  the  phenomena  of  life  tropisms  can  be 
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recognized  as  elements.  Now  if  it  really  were  known  that  the  reac- 
tions of  an  organism  determined  its  general  characteristics,  its  life 
phenomena,  we  should  have  to  agree  with  Loeb  in  his  conclusions. 
This  is,  however,  in  the  minds  of  most  men,  by  no  means  known.  In 
leaving  their  nests  or  hives  ants  and  bees  always  go  toward  the  light. 
Light  may  be  the  guide  which  directs  their  course  to  the  exterior,  and 
if  in  the  order  of  nature  there  is  any  necessity  for  copulating  outside, 
might  not  one  expect  them  to  go  toward  the  light  at  the  time  of 
sexual  maturity?  Such  reactions  might,  of  course,  occur  without 
consciousness. 

VI.  The  author  says  that  reactions  to  light  are  not  fundamentally 
adaptive.      This    conclusion    he    bases    on    the    supposition    that   the 
mechanisms  of   reactions  to  light  and  to  the   electric  current  are  the 
same,  and  on  the  fact  that  some  organisms  which  live  in  the  dark  are 
positive  to  light  when  exposed.     While   the  reactions  to  the  electric 
current  are  undoubtedly  not  adaptive,  very  few  investigators  will  agree 
that  the  mechanism  of  reactions  to  light  is  like  that  of  the  reactions  to 
an  electric  current,  for  in  some  of  the  Protozoa  it  is  unquestionably 
different,  and  in  no  organism  has  it  been  clearly  demonstrated  to  be 
the  same. 

VII.  Reactions  to  light,  Loeb  states,  are  not  generally  such  as  to 
keep  the  organism  in  illumination  favorable  for  its  life  processes.     He 
maintains  that  if  organisms  are  positive  they  are  positive  in  all  inten- 
sities in  which  they  respond  at  all.      "  Es  hat  sich  stets  herausgestellt, 
dass  positiv  heliotropische  Tiere  gegen  Licht  jeder  Intensitat,  sobald 
nur  die  Reizschwelle  iiberstiegen  wird,  positiv  heliotropisch  sind.   .   .   . 
Eine  4  Auswahl '  einer  passenden  Beleuchtungsintensitat  habe  ich  nie 
beobachtet"  (pp.  34,  35).     The  author  admits  that  positive  animals 
may  become  negative  in  strong  light,  but  claims  that  this  has  nothing 
to  do  with  adaptation.     The  strong  light,  he  assumes,  causes  chemical 
changes  which  make  the  animals  negative.     Granting  that  this  is  true, 
I  am   unable  to   see  how  it  would   show  that   the  reactions  are   not 
adaptive.     One    thing    is    certain:    that    is,    that    Euglena,    Volvox, 
Chlamydomonas,  and  many  similar  organisms  are  positive  in  weak 
and  negative  in   strong  light,  and   that  this  reaction  keeps   them   in 
moderate  light  intensity.     I   have   repeatedly   seen    these   organisms 
collect  in  dense  aggregations  in  bright  spots  between  aquatic  plants  on 
cloudy  days,  and  in   shaded   places  when  the  sun  is  bright.     They 
require  a  certain  amount  of  light,  because  they  depend  largely  upon 
the  process  of  photosynthesis  for  their  food.     Very  intense  light  how- 
ever is  fatal  to  them.     It  seems  perfectly  obvious  that  their  reactions 
to  light  keep  them  in  illumination  well  adapted  to  their  needs. 
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VIII.  Loeb  affirms  that  there  are  two  essentially  different  classes 
of  reactions  to  light.     One  (tropism)  is  regulated  by  the  relative  rate 
of  chemical  reactions  in  symmetrically  located   superficial  elements 
(Oberflachenelementen)  ;  the  other  is  caused  by  a  rapid  change  in  the 
rate  of  chemical  reaction   in  the  same  tissue.     As  examples  of  the 
latter  he  cities  the  retraction  of  tubicolous  annelids  when  the  light 
intensity  is  decreased,  and  says  that  in  Planar ia  a  sudden  decrease 
of  intensity  causes  a  decrease  in  locomotion,  while  a  sudden  increase 
causes  an  increase  in  locomotion.     Ideas,  the  author  maintains,  may 
act  like  acids  in  certain  organisms  in  that  they  may  modify  the  sensi- 
tiveness to  certain  stimuli.     He  fails  however  to  tell  us  what  ideas  are. 

I  agree  with  Loeb  that  certain  reactions  depend  upon  the  time  rate 
of  change  of  intensity  in  the  stimulating  agent,  while  others  depend 
upon  the  absolute  amount  of  energy  received,  but  I  do  not  agree  with 
him  in  this  classification.  Orientation  is,  according  to  Loeb,  brought 
about  by  tropisms;  but  orientation  in  many  animals  is  unquestionably 
dependent  upon  the  time  rate  of  change  of  intensity,  and  in  no  instance 
has  it  been  positively  demonstrated  to  be  dependent  upon  the  absolute 
amount  of  energy  received.  It  therefore  unquestionably  belongs  to  the 
second  class  in  many  cases.  The  rate  of  locomotion  in  planarians, 
however,  is,  in  my  opinion,  dependent  upon  the  amount  of  energy 
received,  and  belongs  in  the  first  class  instead  of  in  the  second,  where 
Loeb  puts  it.  At  any  rate,  Walter  says  that  sudden  change  of  light 
intensity  does  not  cause  immediate  change  in  the  rate  of  locomotion, 
but  that  it  does  cause  the  animals  to  throw  the  anterior  end  from  side 
to  side,  no  matter  whether  the  change  is  an  increase  or  a  decrease  of 
intensity. 

IX.  In  this  section  the  author  discusses  reactions  to  gravity.     How- 
ever, he  has  added  nothing  of  importance  to  a  comprehension  of  his 
conception  of  tropisms. 

X.  The  tropisms  are  elements  which  make  a  rational  comprehen- 
sion of  psychological  reactions  possible. 

XI.  Tropisms,  Loeb  maintains,  are  of  vital  importance  not  only  in 
psychology  but  also  in  ethics.       He  says  that  the  highest  development 
of  ethics  is  manifested  in  the  sacrifice  of   life  for  an  idea.       This,  he 
claims,  cannot  be  explained  on  the  basis  of  utilitarianism  or  on  the  basis 
of  the   categorical   imperative.       He   holds  that   certain   ideas   cause 
chemical  changes  within  the  body  which  increase  the  sensitiveness  to 
certain  stimuli  to  such  an  extent  that  the  being  becomes  a  slave  to  these 
stimuli  and  is  thus  driven  to  the  sacrificial  act.       Here  the  author  evi- 
dently considers  the  reactions,  which  are  assumed  to  be  determined  by 
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a  postulated  chemical  change  caused  by  a  hypothetical  idea,  to  be 
tropisms.  On  this  basis  practically  all  of  the  rational  acts  of  a  human 
being  might  be  tropisms.  But  surely  such  reactions  are  not  in  accord 
with  Loeb's  definition  of  tropisms  as  presented  under  II.  above. 

General  Discussion.  —  If  we  are  to  make  any  use  of  tropisms  it  is 
of  course  necessary  to  know  how  to  recognize  them.  In  the  definition 
referred  to  above  Loeb  has  given  us  several  criteria  by  means  of  which 
this  may  be  done,  and  Bohn  gives  the  same.  Suppose,  then,  we  accept 
this  definition  and  proceed  to  apply  the  criteria  so  as  to  learn  which 
reactions  are  tropisms. 

According  to  the  definition,  in  order  that  a  reaction  may  be  a  tro- 
pism  (i)  the  stimulus  which  causes  it  must  be  due  to  constant  intensity 
of  the  stimulating  agent,  not  to  change  of  intensity ;  (2)  the  organisms 
must  turn  directly  toward  one  of  two  symmetrical  sides  when  the  inten- 
sity of  the  stimulating  agent  on  them  is  unequal;  (3)  if  an  organism 
which  is  exposed  to  light  from  two  sources  goes  toward  one  of  them 
and  not  toward  a  point  between  them  the  reaction  is  not  a  tropism. 

If  we  examine  the  reactions  of  the  Protozoa,  we  find  that  while 
they  go  toward  a  point  between  two  sources  of  light  they  always  turn 
toward  a  given  side  regardless  of  the  distribution  of  the  intensity  of  the 
stimulating  agent  on  the  surface.  This  is  true  even  in  forms  which  are 
apparently  symmetrical,  as  for  example,  the  ciliate  Didinium^  the 
flagellate  Chlamydomonas,  and  the  swarm -spores  of  Eudendrium. 
According  to  the  definition  of  Loeb  and  Bohn  there  are  then  no 
tropisms  in  the  Protozoa. 

The  insects  and  vertebrates,  probably  all  animals  with  image- 
forming  eyes,  may  turn  directly  toward  one  side  when  opposite  sides 
are  unequally  illuminated,  but  when  exposed  to  light  from  two  sources, 
they  usually  go  directly  toward  one  of  them.  Moreover  when  the  eye 
on  one  side  is  destroyed  so  that  opposite  sides  cannot  possibly  be  equally 
illuminated  many  of  them  still  orient  and  travel  toward  a  given  source 
of  illumination.  This  was  demonstrated  by  Radl  for  several  different 
flies,  by  Carpenter  for  the  pomace  fly  Drosophila,  by  Holmes  for  the 
water  scorpion  Ranatra,  and  by  the  present  writer  for  the  toads. 
There  are  then  very  few  if  any  reactions  in  animals  with  image-forming 
eyes  which  are  fundamentally  in  accord  with  the  Loeb  and  Bohn  defini- 
tion of  tropism. 

In  case  of  the  Metazoa  without  image-forming  eyes,  coslenterates, 
vermes,  and  larvae  of  insects,  the  reactions  may  be  in  accord  with  the 
second  and  third  criteria,  but  in  no  instance  has  it  been  demonstrated 
that  the  orienting  stimulus  is  the  result  of  constant  intensity  as  de- 
manded by  the  theory  of  tropisms  in  question. 
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Can  it  be  then  that  the  tropisms  of  Loeb  and  Bohn  are  of  great 
consequence  in  the  analysis  of  the  behavior  of  animals,  if  they  are  as 
rare  as  we  have  shown  them  to  be  ?  Every  investigator  will  support 
Loeb  in  his  endeavor  to  explain  phenomena  of  activity  in  terms  of 
physical  and  chemical  laws.  An  objective  explanation  is  the  aim  of 
practically  every  one,  but  objective  explanations  must  be  based  upon 
the  results  of  detailed  experiments  and  observations,  not  upon  expres- 
sions which  have  meanings  as  multifarious  as  the  term  tropism  has  at 
present.  Recently  I  have  been  interested  in  the  various  definitions 
given  to  this  term  in  scientific  literature,  and  have  found  fifteen,  all 
slightly  different  and  many  radically  different.  These  together  with 
many  other  references  to  tropisms  will  be  found  in  a  book  on  the  sub- 
ject of  reactions  to  light  to  appear  shortly. 

Jennings1  takes  a  decidedly  different  view  of  tropisms  from  Bohn 
and  Loeb.  He  defines  the  term  in  the  original  sense  in  which  it  was 
used,  t.  e.,  merely  to  indicate  orientation  (turning  toward)  without 
signifying  anything  regarding  the  process  by  means  of  which  orienta- 
tion occurs.  He  says  (p.  i):  "  The  tropism  includes  those  reactions 
in  which  the  organism  takes  and  maintains  a  dejinite  orientation  — 
places  the  axis  of  its  body  in  a  dejinite  position  —  'with  relation  to 
some  external  source  of  stimulation" 

Loeb  and  Bohn  assume  tropisms  to  be  elements  in  behavior,  the 
simplest  phenomena  in  the  sphere  of  reactions.  Jennings  considers 
them  collective  concepts.  "  The  tropism,"  he  says,  "  is  not  a  uniform, 
elemental  thing,  identical  everywhere,  but  is  a  descriptive  and  collective 
term  for  reactions  having  certain  common  characters,  but  differing  in 
other  respects  "  (p.  1 1 ).  He  maintains  that  the  reactions  which  result 
in  orientation  (tropism)  are  not  the  same  in  all  organisms.  Some  turn 
directly  toward  the  source  of  the  stimulating  agent  and  become  oriented ; 
others  take  many  different  axial  positions  before  they  become  oriented. 
And  the  same  organism  may  orient  differently  when  stimulated  by 
different  agents.  The  Infusoria,  e.  g.,  orient  directly  in  an  electric 
current  but  indirectly  in  light.  "The  effect  of  the  external  agent 
is  visibly  and  undeniably  different  in  different  tropisms"  (p.  13) 
The  electric  current  causes  reversal  of  the  cilia  on  certain  parts  of  the 
body ;  light  does  not. 

Jennings  claims  further  that  orientation  (tropism)  is  not  neces- 
sarily the  result  of  reactions  caused  by  stimulating  agents  of  constant 
intensity,  as  Loeb  and  Bohn  maintain.  Orientation  in  the  ciliate 

Jennings,  H.  S.,  'Tropisms,'  Rapport  au  VIme  Congrh  International  de 
Psychologic,  Geneve,  1909,  20  pp. 
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Stentor  and  in  the  flagellate  Euglena  in  light  is  unquestionably  the 
result  of  responses  caused  by  sudden  changes  in  the  intensity  of  the 
light  on  the  sensitive  tissue  in  the  organism.  Regarding  this  question 
in  other  forms  he  says  (p.  15):  "Whether  a  sufficiently  thorough 
analysis  may  not  show  the  same  condition  of  affairs  to  hold  for  certain 
higher  animals  I  will  not  attempt  to  say." 

I  am  unable  in  the  limited  space  allotted  this  review  to  do  justice 
to  the  forceful  arguments  presented  in  this  address,  which,  as  well  as 
those  of  lLoeb  and  Bohn,  should  be  read  in  full  by  all  interested  in 
this  subject. 

With  the  discussion  bearing  on  the  question  of  orientation  and  the 
criticism  of  certain  tropism  concepts,  presented  in  Jennings'  address, 
I  am  in  hearty  accord.  But  I  question  the  advisability  of  attempting 
to  use  the  term  tropism  as  defined.  If  this  term  could  be  made  to 
signify  to  everyone  orientation,  or  any  other  objective  phenomenon 
without  reference  to  the  cause  of  such  phenomena,  there  might  be 
some  advantage  in  retaining  it ;  but  it  is  used  at  present  in  so  many 
senses  and  in  many  cases  with  such  deep-rooted  hypothetical  causal 
significations  that  I  fear  it  would  be  impossible  to  bring  this  about,  no 
matter  how  one  might  choose  to  define  the  term.  It  seems  to  me  that 
thorough  analysis,  clear  thinking,  and  mutual  understanding  require 
the  elimination  of  the  use  of  the  term  tropism,  at  least  for  the  present. 
If,  for  instance,  tropism  means  orientation,  why  not  use  4  orientation,' 
a  term  which  has  a  definite  meaning  in  behavior,  and  is  not  burdened 
with  metaphysical  causal  appendages? 

2.    MISCELLANEOUS  PAPERS. 

1.  'Selection   of   Food   in   Stentor  cceruleus  (Ehr.),' by  A.  A. 
Schaeffer,  Jour.  Exp.  Zool.,  Vol.   8,   pp.   839-896.     A  year  ago  I 
reviewed  an   abstract   of   this   paper  in   this  journal.     The  essential 
points  in  the  paper  were  presented   then.     I  refer  to  it  now  only  to 
record  the  place  of  publication. 

2.  4  The  Reactions  of  Sponges,  with  a  Consideration  of  the  Origin 
of  the  Nervous  System/  by  G.  H.  Parker,  Jour.  Exp.  Zool.,  Vol.  8, 
pp.  1-41.     This  interesting  paper  deals  primarily  with  the  origin  of 
the  nervous  system.     The  author  attacked  the  problem  from  a  physio, 
logical  point  of  view.     His  aim  was  to  ascertain  whether  there  is  any 
physiological  evidence  indicating  that  sponges  have  a  nervous  system. 
In  order  to  do  this  the  reactions  of   sponges  to  various  stimuli  were 
studied.      The   sponge  is  a  comparatively  inactive  animal.      There 
is  no  motion  in  it  as  a  whole,  but  there  are  flagella  in  the  cavities 
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which  beat  and  produce  currents ;  muscle  cells,  myocytes,  which  close 
the  openings  of  the  cavities,  the  ostia  and  oscula,  and  muscle  fibers 
scattered  through  the  flesh,  which  may  contract  and  give  the  sponge  a 
shriveled  appearance.  By  means  of  proper  stimuli  the  ostia  and 
oscula  could  be  made  to  close  and  open,  the  flesh  could  be  made  to 
contract,  and  the  beating  of  the  flagella  could  be  made  to  decrease  or 
increase  but  not  to  reverse.  There  was  no  response  to  light  or  me- 
chanical stimuli,  except  to  injury.  The  response  in  all  instances  seems 
to  be  due  almost  entirely  to  the  direct  effect  of  the  stimulating  agent 
on  the  reacting  tissue.  There  is  very  little  evidence  of  transmission 
of  impulses.  "  Such  transmission  as  is  present  is  so  sluggish  in  char- 
acter and  so  slight  in  range  as  to  resemble  transmission  in  muscles  and 
not  in  nerves.  It  is  probable  that  [the  sponge]  Stylotella  possesses 
no  organs  that  can  reasonably  be  called  nervous. 

u  The  nervous  and  muscular  systems  of  metazoans  were  not  dif- 
ferentiated simultaneously  .  .  .  nor  independently,  .  .  .  but  muscles, 
independent  effectors,  as  represented  by  the  sphincters  of  sponges, 
were  the  first  of  the  neuromuscular  organs  to  appear  and  these  formed 
centers  around  which  the  first  truly  nervous  organs,  receptors,  in  the 
form  of  sense-cells  developed,  giving  rise  to  a  condition  such  as  is 
seen  in  the  coelenterates  today.  To  this  receptor-effector  system  as 
seen  in  modern  coelenterates  was  added  in  the  higher  metazoans  the 
adjuster  or  central  organ,  thus  completing  the  essential  parts  of  the 
neuromuscular  mechanism  as  seen  in  the  higher  metazoans"  (pp.  39, 
40). 

3.  '  Some  Light  Reactions  of  the  Medusa  Gonionemus  J  by  L. 
Murbach,  Biol.  Bull.,  Vol.  17,  pp.  354-368.  The  light  reactions  of 
Gonionemus  have  been  quite  thoroughly  investigated  by  Yerkes  and 
Morse.  There  are  a  few  points  on  which  these  authors  do  not  agree, 
and  it  is  these  points  with  which  the  experiments  and  discussion  of  fhe 
paper  under  consideration  primarily  deal.  Taking  into  account  the 
experimental  results  of  all  the  work  on  Gonionemus  it  may  be  safely 
concluded  that  the  following  points  are  established. 

(#)  Gonionemus  under  certain  conditions  orients  in  light,  but 
rather  indefinitely.  Orientation  however  plays  only  a  very  insignificant 
part  in  its  behavior. 

(£)  Sudden  changes  of  intensity  in  either  direction  tend  to  make 
these  animals  active.  In  light  of  relatively  low  intensity  they  tend  to 
come  to  rest,  while  in  that  of  relatively  high  intensity  they  tend  to 
remain  active.  This  causes  them  to  collect  in  light  of  moderate 
intensity. 
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(c)  The  rate  of  locomotion  apparently  depends  upon  the  absolute 
amount  of  light  energy  received.  A  sudden  change  of  intensity  causes 
a  definite  response  consisting  of  an  abrupt  change  in  the  rate  or  direc- 
tion of  locomotion. 

A  number  of  other  reactions  in  the  habits  of  this  extremely  inter- 
esting organism  are  recorded  in  the  paper.  These  however  we  shall 
not  attempt  to  present  here. 

4.  '  The    Reactions    of   ^Eolosoma    (Ehrenberg)    to    Chemical 
Stimuli/  by  H.    G.   Kribs,  Jour.  Exp.    Zool.,  Vol.  8,  pp.  43-74. 
This  paper  contains  an  account  of   the  reactions  of  ^Eolosoma  to 
mineral   acids,  organic  acids,   hydrates,  carbonates,  halides,  and  sul- 
phates, of  various  concentration,  when  applied   to  different  parts  of 
the  body.     It  was   found  that  if  very  weak  chemical   solutions  are 
applied  to  one  side  of  the  anterior  end,  the  animal  responds  by  turn- 
ing toward  the  side  stimulated.     After  giving  this  reaction   it  may 
however  swing  the  head  from  side  to  side.     If  a  stronger  solution  is 
similarly  applied  the  animal  always  turns  directly  from  the  side  stimu- 
lated.    (We  apparently  have  here  a  differential  response  to  a  localized 
stimulation.)     Both  of  these  reactions  are  adaptive.     The  first  under 
normal  conditions  brings  the  animal  in  contact  with  substances  which 
may  serve  for  food.     The  second  carries  it  away  from  injurious  sub- 
stances.    These   reactions   are   similar  to  the    positive   and    negative 
reactions  in  Planaria  caused  by  weak  and  strong   mechanical  stimuli 
(Pearl).     If  the  chemical  is  applied  to  the  central  part  of  the  body, 
both   the   posterior  and    the   anterior  ends  are   turned  ventrally  and 
approach  each  other  regardless  of  the  location  of  the  point  stimulated. 
If  however  the  stimulation  is  weak  the  anterior  end  may  turn  toward 
either  side. 

There  are  unfortunately  many  typographical  errors  in  this  paper, 
and  some  peculiar  expressions,  e.  g.,  "  solutions  which  stimulate  a 
reaction,"  and  "  the  stimulus  impinges  laterally  to  the  prostomium." 

5.  4  Further   Observations  on  the  Behavior  of   Tubicolous  Anne- 
lids,' by  C.   W.    Hargitt,  Jour.    Exp.    ZooL,  Vol.    7,  pp.   157-187. 
The  tubicolous  annelids  are  worms  which  dwell  in  tubes  open  at  one 
end.     From  this  end  the  gills  of  the  animals  usually  project.     When 
the  light  intensity  is  suddenly  decreased  they  usually  retract  and  remain 
in  the  tubes  for  some  time  before  reappearing.     The  variability  in  this 
time  and  in  other  features  in  the  reactions  under  the  same  external 
conditions  is  the  principal  theme  of  the  paper. 

The  observations  were  made  on  some  individuals  collected  in 
water  from  8  to  15  fathoms  deep,  and  on  others  collected  in  shallow 
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water.  The  stimulus  in  every  instance  consisted  in  turning  off  an 
electric  bulb  at  a  constant  distance.  In  the  former  the  response  was 
very  irregular,  e.  g.,  one  individual  responded  the  third  time  the  light 
was  turned  off  and  remained  in  the  tube  18  seconds;  then  it  did  not 
respond  again  until  the  eleventh  time,  when  it  remained  in  the  tube  35 
seconds,  after  which  it  did  not  again  respond  during  the  remaining  13 
trials.  Those  collected  in  shallow  water  responded  much  more  defi- 
nitely, but  the  time  they  remained  in  the  tubes  varied  greatly  in  dif- 
ferent individuals,  and  in  the  same  individual  after  successive  stimu- 
lations; e.g.,  one  remained  6  seconds  after  the  first  time  the  light  was 
turned  off,  5  seconds  after  the  second  time,  10  seconds  after  the  third, 
9  after  the  fourth,  etc.  Several  times  it  did  not  respond  at  all. 
Another  individual  remained  360  seconds  after  the  first  stimulus,  60 
after  the  second,  180  after  the  third,  50  after  the  fourth,  etc.  These 
results  agree  with  those  of  Mrs.  Yerkes  (1906). 

The  difference  in  the  response  of  animals  taken  from  different 
depths,  together  with  observations  on  colonies  which  had  been  sub- 
jected to  frequent  shadows  in  the  laboratory  for  several  months,  lead 
the  author  to  believe  that  the  behavior  of  these  animals  is  modifiable. 
The  variability  in  the  response  of  a  given  individual  mentioned  above, 
he  assumes,  cannot  be  accounted  for  as  being  due  to  the  stimulus  or 
any  other  environmental  factors.  This  leads  him  to  conclude  that 
these  organisms  are  not  *  mere  machines,  automata.'  "It  is  more 
than  ever  evident  that,  though  we  admit  the  intimate  relation  of 
chemical  and  physical  processes  to  every  aspect  of  behavior,  they 
are  not  of  themselves  explanatory  except  in  the  most  partial  way. 
Indeed  it  may  well  be  questioned  whether  the  all  but  universal  dis- 
position to  explain  the  organic  in  terms  of  mechanics  is  not  an  actual 
reversal  of  the  natural  sequence  of  relations.  This  has  grown  out  of 
the  assumption  of  the  derivation  of  life  from  the  non-living.  Who 
shall  say  that  the  reverse  may  not  have  been  the  order  of  evolution, 
and  that  the  inorganic  may  not  be  better  interpreted  in  terms  of 
organic  life?"  (pp.  184,  185). 

There  can  be  no  question  as  to  the  reliability  of  the  results  of 
Hargitt's  experiments,  nor  can  there  be  any  question  as  to  the  validity 
of  the  assumption  that  the  reactions  of  an  organism  cannot  be  accounted 
for  on  the  basis  of  present  environmental  conditions;  nor  can  it  be 
questioned  that  for  all  that  is  known  to  the  contrary,  psychic  factors 
may  be  involved  in  behavior ;  and  since  we  do  not  know  what  life  is, 
how  can  we  question  that  it  may  have  preceded  matter  in  the  process 
of  evolution  ?  But  I  am  unable  to  see  how  this  shows  that  the  reac- 
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tions  cannot  be  mechanical,  i.  e.,  subject  to  chemical  and  physical 
laws.  I  am  well  aware  that  the  activities  of  organisms  have  not  been 
explained  in  terms  of  mechanics,  and  I  agree  with  Hargitt  that  they 
cannot  be  accounted  for  on  the  basis  of  present  environmental  condi- 
tions, but  this  does  not  mean  that  we  should  not  have  a  complete 
mechanical  explanation  of  every  living  organism  if  we  knew  all  about 
the  physical  and  chemical  states  and  changes  within  the  organism  and 
the  effect  of  environment  on  them.  But  it  should  be  emphasized  that 
even  if  we  did  know  all  this,  and  were  able  to  account  for  every  reac- 
tion mechanically,  even  to  the  extent  of  chemically  synthesizing  organ- 
isms with  specified  reactions,  we  should  know  nothing  regarding  the 
origin  of  life  or  its  cause ;  nor  should  we  know  the  cause  of  the  reac- 
tions, excepting  in  so  far  as  the  observed  sequence  of  events  associated 
with  the  reactions  may  be  assumed  to  be  their  cause. 

Variability  in  response  to  the  same  stimulus,  such  as  Hargitt 
observed,  seems  to  me  to  show  that  reactions  are  not  dependent  upon 
external  conditions  alone,  and  that  if  they  are  the  result  of  these  con- 
ditions together  with  the  physiological  states  and  changes  without  any 
non-mechanical  factors,  the  physiological  changes  are  not  continuing 
with  any  degree  of  regularity. 

6.  '  Factors  Determining  the  Reactions  of  the  Larva  of  Tenebrio 
Molitor,'  by  Max  Morse,  Jour.   Comp.  Neurol.  &  Psychol.,  Vol.  19, 
pp.  721-729.      Tenebrio   larvaB  orient  fairly  accurately  and  go  from 
the  light.     The  author  maintains  that  orientation  is  entirely  controlled 
through  the  eyes  or  eye-spots.     He  found  that  it  takes  place  in  larvae 
with  one  eye  blinded   nearly  as  accurately  as   in    normal   specimens. 
This  is  perhaps  the  most  important  result  obtained.     It  shows  that  the 
theory  of  heliotropism  as  defined  by  Loeb  and  supported  by  Bohn  does 
not  hold  for  this  animal,  and  the  same  is  true  for  a  number  of  others 
as  pointed  out  elsewhere  in  this  review.     "It   is  evident,"  the  author 
says,  "that  this  larva,  low  in  the  scale  as  it  is,  presents  highly  complex 
behavior,  the  factors  of  which  are  but  slightly  known." 

7.  '  Ueber   Orientierung,  Lokomotion  und  Lichtreaktion  einiger 
Cladoceren  und  deren  Bedeutung  fur  die  Theorie  der  Tropismen,'  by 
W.  F.  Ewald,  Erlangen,  34  pp.    Many  of  the  Cladocera  orient  with  the 
eye  always  in  a  given  relation  to  the  source  of  light,  no  matter  whether 
they  are  negative  or  positive.     If  the  direction  of  the  rays  of  light  is 
changed  when  the  body  is  held  so  that  it  cannot  move,  the  eye  turns. 
Orientation  is  thus  evidently  regulated  through   the  eye.     This  was 
observed  by  Radl  and  confirmed  by  Ewald.     The  paper  under  con- 
sideration deals  however  primarily  with  depth  migration.     The  author 
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found  that  if  light  from  above  is  suddenly  decreased,  the  animals  come 
nearer  to  the  surface,  and  if  it  is  decreased  they  go  down,  but  that  they 
soon  become  adapted  to  the  change  and  resume  their  original  position. 
The  stimulus,  the  author  maintains,  is  the  change  of  intensity,  not  the 
difference  of  intensity  owing  to  the  change. 

8.  *  Versuch  einer  Analyse  des  Instinkts  nach  objectiver  vergleich- 
ender  und  experimenteller  Methode,'  by  Romuald  Minkiewicz,  Zool. 
Jahrb.,  Vol.  28,  pp.  155-238.  A  number  of  different  crabs  are  known 
to  fasten  seaweeds  and  other  objects  to  their  carapace.  The  process 
involved  in  this  is  apparently  instinctive,  /.  £.,  there  is  no  improve- 
ment with  practice.  Minkiewicz  claims  that  under  certain  conditions 
some  crabs  take  for  the  purpose  only  those  objects  which  match  the 
environment  in  color,  and  maintains  that  he  has  analyzed  the  process 
involved  in  this  apparent  selection  and  disguisement  which  is  supposed 
to  be  an  instinct.  The  facts  underlying  this  analysis  have  been  presented 
in  this  BULLETIN  in  the  reviews  of  his  original  papers,  some  by  Jen- 
nings and  others  by  myself.  There  is  consequently  no  need  of  repeat- 
ing them  here.  In  certain  quarters  there  has  been  doubt  as  to  the 
accuracy  of  the  results  presented  in  these  papers.  They  are  of  great 
importance  and  should  be  confirmed  if  possible  at  the  earliest  oppor- 
tunity. The  author  has  introduced  in  his  analysis,  numerous  new 
terms  (Erythrotropismus,  Apochromatismus,  Synchromatismus,  chro- 
mokinetischer  Resonanz,  etc.,  etc.),  which,  in  my  opinion,  are  a 
hindrance  in  presenting  an  objective  analysis  rather  than  a  help. 
Terms  of  this  sort  are  invariably  interpreted  by  many  as  indicating 
metaphysical  causation,  whereas  from  an  objective  point  of  view  they 
are  intended  to  indicate  only  observed  phenomena. 

S.  O.  MAST. 

GOUCHER  COLLEGE. 

RECENT   LITERATURE    ON   THE   BEHAVIOR   OF 
THE   HIGHER  INVERTEBRATES. 

VON  UEXKUELL  CRITICISED. 

Although  most  of  von  Uexkuell's  researches  have  been  upon  the 
lower  invertebrates,  yet  his  conclusions  are  so  far-reaching  as  to  make 
Jennings'  review x  of  his  work  of  intense  interest  to  all  students  of  ani- 
mal behavior.  Jennings  endorses  the  truth  of  v.  Uexkuell's  principle 
that  the  first  requirement  for  successful  biological  investigations  is 
<4  the  continued  and  accurate  observation  of  the  living  animal  in  its 

'Jennings,  H.  S.,  '  The  Work  of  v.  Uexkuell  on  the  Physiology  of  Move- 
ments and  Behavior, 'Jour,  of  Comp.  Neurol.  and  Psychol.,  Vol.  19,  1909,  pp. 
331-336. 
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environment."  He  admits  that  v.  Uexkuell  has  probably  done  more 
towards  an  analysis  of  the  internal  processes  of  the  lower  animals  than 
any  other  man.  Nor  does  he  condemn  the  invention  of  a  fictitious 
schema  of  main  nerve  tubes,  feeders,  reservoirs,  valves,  etc.,  for  con- 
ducting, storing,  and  controlling  a  peculiar  fluid  known  as  '  tonus,' 
which  causes  the  tension  and  contraction  of  muscles.  If  such  a  schema 
will  clarify  complex  behavior  there  can  be  no  objection  to  it :  but, 
believing  that  "  The  object  of  science  is  to  prepare  a  system  of  verifi- 
able propositions,  in  order  to  know  what  we  may  depend  on  in  our 
conduct,"  Jennings  contends  that  in  his  written  works  v.  Uexkuell 
should  sharply  separate  what  is  merely  fictitious  from  what  is  or  may 
be  verifiable.  According  to  Jennings,  v.  Uexkuell  lays  too  much  stress 
upon  making  things  '  anschaulich  '  (graphic),  and  this  has  led  him 
into  vitalism ;  for  the  development  of  an  individual  from  the  germ 
cannot  be  rendered  '  anschaulich.'  Over-emphasis  of  this  method  has 
prompted  v.  Uexkuell  to  desire  the  divorce  of  physiology  from  biology, 
and  has  made  him  a  kind  of  double  personality  —  a  vitalist  in  embry- 
ology, a  mechanalist  in  physiology.  Jennings  rightly  holds  that  veri- 
fiableness,  not  ' Anschaulichkeit,'  should  be  our  aim.  He  writes: 
44  Taking  verifiableness  as  our  aim  will  likewise  leave  biology  and 
physiology  resting  peacefully  in  union.  We  should  be  interested  in 
the  plan  of  the  organism  so  far  as  it  is  verifiable ;  and  to  work  out  the 
verifiable  plan  we  should  be  forced  to  consider  the  actual  forces,  mate- 
rials, and  arrangements,  not  fictitious  ones.  Doubtless  physiology 
has  in  practice  become  narrowed :  the  remedy  lies  in  broadening  it 
till  it  includes  everything  verifiable  in  the  study  of  the  processes  of 
organisms." 

TROPISMS. 

Comes l  has  conducted  a  series  of  experiments  which  he  thinks 
prove  that  the  larval  ant-lion  is  positively  stereotropic,  positively  geo- 
tropic,  and  within  certain  limits,  positively  thermotropic.  These 
tropisms  and  simple  reflexes,  according  to  Comes,  are  sufficient  to  ex- 
plain all  of  the  phenomena  connected  with  the  burrowing  and  feeding 
of  this  insect,  activities  which  previous  observers  have  considered 
instinctive. 

Kellogg,  who,  several  years  ago,2  demonstrated  that  the  male  silk- 
worm finds  the  female  exclusively  by  a  chemotactic  response  to  the 

1  Comes,  Dr.  Salvatore,  'Stereotropismo,  geotropismo,  etermotropismonella 
larva  di  Myrmeleon  formicarius  L.,'  Atti  d.  Acad.  Gioenia  d.  Sci.  nat.  in 
Catania,  Anno  LXXXVI.,  1909,  Serie  quinta,  vol.  2,  Memoria  IV.,  14  pp. 

2 Kellogg,  V.  I,.,  '  Some  Silkworm  Moth  Reflexes',  Biol.  Bull.,  vol.  15, 1907, 
pp.  152-154- 
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odor  of  her  scent  gland,  and  recently 1  has  recorded  experiments  show- 
ing that  the  swarming  of  the  honey  bee  is  due  to  a  sudden  intensifying 
of  positive  heliotropism,  although  feeling  confident  that  many  animal 
movements  are  tropisms,  is  not  a  subscriber  to  the  extreme  mechanical- 
ism  of  Bethe  and  his  followers ;  for  he  says  :  "  Our  point  of  view  will 
be,  however,  as  stated,  that  fairly  safe  one  between  the  rigid  mechan- 
icalism  of  the  tropism  believers  and  the  mysticism  of  the  believers  in 
a  divinely  endowed  creature  of  psyche  as  contrasted  with  a  long  series 
of  unfortunate  soulless  brutes." 

SENSATIONS. 

i.  Vision.  —  Although  some  have  claimed  that  the  facetted  eyes 
of  insects  enable  them  to  have  images,  and  others  that  these  eyes  enable 
insects  merely  to  distinguish  objects  in  motion,  yet  the  majority  of 
both  sets  of  thinkers  agree  with  Mueller,  Lubbock,  Exner,  and  others, 
that  each  element  conveys  to  the  sensitive  region  in  the  rear  of  the  eye 
a  ray  of  light  which  comes  from  one  point  of  the  outer  world,  and 
that  in  the  eye,  these  points  form  a  mosaic.  Long  ago,  Gottsche 
(1852),  Dor  (1861),  and  others  opposed  this  view;  but  their  objec- 
tions have  been  considered  invalid.  Recently  Vignier 2  has  revived, 
in  a  modified  form,  Gottsche's  contention  that  the  elements  of  the 
facetted  eye  form  images.  The  retinula  of  each  ommatidium  of  a 
fly's  eye  is  composed  of  seven  elements,  one  of  which  forms  an  axis 
around  which  the  other  six  are  grouped.  At  their  proximal  ends  the 
peripheral  elements  converge  towards  the  central  one.  The  proximal 
end  of  each  of  these  elements  is  connected  with  a  separate  nerve  fiber. 
According  to  Vignier,  each  of  these  elements  forms,  at  its  proximal 
end,  a  small,  inverted  image  of  a  portion  of  the  field  of  vision ;  thus 
each  ommatidium,  instead  of  transmitting  to  the  sensitive  portion  of 
the  eye  one  point  of  light,  converges  upon  it  seven  inverted  images. 
Since  these  images  are  inverted,  it  would  be  impossible  for  a  com- 
posite image  of  an  object  to  be  formed  in  the  eye.  The  seven  nerve 
fibers  of  each  ommatidium  leave  the  eye  as  a  single  fasciculus.  In  the 
periopticum  each  fasciculus  is  rotated  on  its  axis  through  an  angle  of 
1 80°  and  its  fibers  spread  out  a  little;  and  those  fibers  of  adjacent 
ommatidia  that  convey  impressions  of  the  same  portions  of  the  object 
are  fused.  In  this  way  an  erect  neurophotogramme  is  formed.  This 
gives  a  mosaic  formed,  not  in  the  eye,  but  in  the  periopticon. 

Kellogg,  V.  1i.,  '  American  Insects,'  Henry  Holt  &  Co.,  2d  edition,  revised, 
1908,  694  pp. 

2  Vignier,  M.  P.,  '  Mdcanisme  de  la  synthese  des  impressions  lumineuses 
recueillies  par  les  yeux  composes  des  dipt£res,'  C.  r.  Acad.Sd.,  Paris,  t.  148 
(1909),  pp.  1221-1223. 
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For  many  years  biologists  have  held  that  all  pentamera  beetles  have 
eucone  eyes.  [Eucone  eyes  are  facetted  eyes  each  ommatidium  of 
which  is  provided  with  a  crystalline  cone.]  Recent  researches  of 
Kirchhoffer1  have  demonstrated  that  the  following  genera  of  pentamera 
beetles  do  not  have  eucone  eyes:  Staphylinidae,  Histeridae,  Silphidae, 
Malacodermidae,  Cleridae,  Byrrhida3,  Elateridae,  and  Dermestidse.  The 
first  three  families  have  acone  eyes ;  what  has  been  mistaken  for  a  crystal- 
line cone  in  the  others  is  a  portion  of  the  cornea.  These  data  will 
be  of  value  to  students  of  the  visual  sensations  of  beetles. 

2.  Sensations  of  Ants.  — After  reviewing  the  work  that  has  been 
done  on  the  sensations  of  ants,  Wheeler2  arrives  at  the  following  con- 
clusions :  (i)  Bethe's  terms,  photoreception  instead  of  seeing  and 
chemoreception  instead  of  smelling,  etc.,  are  undesirable,  because  there 
is  no  sound  reason  for  their  use.  (2)  The  sense  of  touch  is  located  in 
tactile  hairs  on  the  antennae  and,  probably,  in  the  hairy  portion  of  the 
chitinous  integument.  This  sense  has  not  been  thoroughly  studied  in 
ants.  (3)  That  ants  have  a  delicate  temperature  sense  is  evidenced  by 
the  way  they  regulate  their  hours  of  activity  and  by  the  way  they  place 
the  brood  in  the  best  situation  for  utilizing  the  warmth  of  earth  and 
stones.  The  organ  of  this  sense  is  unknown.  (4)  That  ants  are 
capable  of  feeling  pain  is  evidenced  by  the  fact  that  they  exhibit 
unequivocal  signs  of  discomfort,  especially  when  the  antennae  are 
pinched  or  when  they  are  touched  with  certain  corrosive  or  strongly 
irritating  substances ;  but  it  must  differ  profoundly,  both  in  quality  and 
intensity,  from  that  which  we  suffer  when  undergoing  operations. 
(5)  The  principal  organs  of  smell  are  probably  the  prostrate,  club- 
shaped  sensillaeof  the  antennae.  Ants  perceive  odors  diffused  in  air  as 
well  as  those  dissolved  in  liquids.  When  the  antennae  come  in  con- 
tact with  a  body,  the  tactile  and  olfactory  impressions  fuse,  forming 
what  Forel  calls  topochemical  sensations.  Miss  Fielde's  claim  that 
the  different  antennal  joints  are  specialized  for  detecting  different  odors 
is  based  on  insufficient  and  unsatisfactory  evidence.  The  structure  of 
the  antennae  does  not  lend  the  slightest  support  to  it.  (6)  Forel 
demonstrated  that  when  morphine  or  strychnine  was  mixed  with  honey 
the  ants  did  not  detect  it  until  the  mouth  parts  had  touched  it,  thus 

1  Kirchhoffer,  Otto,  '  Untersuchungen  iiber  die  Augen  pentamerer  Kaefer,' 
Archivfur  Biontologie,  Bd.  2,  1909,  pp.  237-287,  PI.  XVI.-XXII. 

2 Wheeler,  W.  H.,  'Ants,  Their  Structure,  Development  and  Behavior,' 
Columbia  University  Press,  1910,  663  pp.,  286  figs.  This  is  by  far  the  best  popu- 
lar book  on  ants  that  has  appeared  in  any  language.  Its  intrinsic  merit  appeals, 
not  only  to  lovers  of  nature,  but  to  all  serious  students  of  the  morphology,  tax- 
onomy, and  behavior  of  ants. 
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proving  that  ants  have  a  sense  of  taste.  There  are  rows  of  sensillae 
on  the  maxillae  and  at  the  base  of  the  tongue  which  appear  to  be 
the  organs  of  this  sense.  It  is  in  this  sense  that  the  ants  most  nearly 
approach  the  higher  animals  and  man.  (7)  The  reactions  of  the  eyes 
of  ants  to  light  are  both  phototropic  and  visual,  but  vision  is  poorly 
developed  in  the  female  and  worker.  (8)  There  is  an  abundance  of 
evidence  to  prove  that  ants  are  affected  by  sound  vibrations  and  some 
indication  that  these  vibrations  may  be  received  through  the  air ;  but 
the  evidence  of  the  latter  is  not  sufficiently  strong  to  be  convincing. 
[On  this  point  we  differ  from  Wheeler,  for,  to  say  nothing  about  the 
work  of  other  investigators,  we  feel  sure  that  one  of  Wheeler's  own 
experiments  demonstrates  that  ants  respond  to  aerial  vibrations  pro- 
duced by  sounding  bodies.1] 

MATING  AND  NEST  BUILDING  INSTINCTS. 

i .  Mixed  Colonies.  —  The  myrmecological  literature  contains  a 
few  records  of  mixed  colonies  of  Formica  and  Lasius.  Wasmann2 
attempted  to  form  such  a  mixed  colony  by  giving  to  a  nest  of  Formica 
rufibarbis  numerous  cocoons  of  Lasius  niger.  These  cocoons  were 
taken  into  the  nest  and  adopted.  In  less  than  a  month  one  Lasius 
worker  emerged  and  remained  in  the  nest  for  two  days,  when  it  was 
killed  by  F.  rufibarbis  workers.  The  pupae  in  the  other  cocoons  did 
not  emerge.  This  led  Wasmann  to  conclude  that  the  accidental 
development  of  Lasius,  in  the  nest  of  Formica,  out  of  cocoons  which 
have  been  brought  in  as  booty,  is  a  fable  which  is  not  realized  in  nature. 
This  is  a  universal  conclusion  drawn  from  a  single  experiment.  Was- 
mann also  asserts  that  what  have  been  mistaken  for  mixed  colonies  of 
Formica  and  Lasius  are  but  juxtaposed  nests. 

By  adding  the  cocoons  of  Lasius  nigcr  and  Lasius  alienus  to  a 
weak  colony  of  Lasius  niger,  Wasmann  succeeded  in  forming  a 
mixed  colony  of  these  two  species  of  Lasius  ;  but,  partly  because  of 
his  knowledge  of  the  habits  of  ants  and  partly  because  of  test  experi- 
ments made  in  the  field,  he  is  convinced  that,  in  most  cases,  mixed 
colonies  of  species  of  Lasius  are  the  result,  not  of  the  raising  of  young 
from  captured  cocoons,  but  of  the  adoption  of  a  queen  of  one  species 
by  a  weak  colony  of  another  species. 

As  the  result  of  observations  in  the  field  and  of  laboratory  experi- 

1  Wheeler,  W.  H.,  ibid.,  p.  5*3- 

'Wasmann,  K-,  'Ueber  gemischte  Kolonien  von  Lasius- Arten, ' Zool.  Anz., 
Bd.  35,  1909,  S.  129-141. 
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ments,  Viehmeyer1  concludes  that  it  is  difficult  for  the  female  Formica 
sanguined  to  raise  her  brood  unaided,  and  that  an  alliance  between 
Formica  sanguinea  and  F.  fusca  is  not  improbable. 

In  chapter  XXIII.  of  his  new  book,2  Wheeler  gives  a  critical  r6sum£ 
of  much  of  the  work  that  has  been  done  on  mixed  colonies  of  ants. 

2.  Mating  Behavior.  — Among  species  of  ants  the  males  and  fe- 
males of  which  are  provided  with  wings,  it  is  generally  believed  that 
mating  always  occurs  in  the  air.  Recent  observations  and  experiments 3 
have  demonstrated  that,  at  the  time  of  the  nuptial  flight,  the  female 
Pogonomyrmex  badius  wanders  about  on  the  top  of  the  mound  of  the 
nest  and  mates  with  males  that  come  from  other  nests.  Not  only  were 
males  arriving  at  the  nest  noticed  to  mate  with  females  wandering 
about  there ;  but  whenever  males  captured  on  their  arrival  at  the  mound 
were  confined  in  test-tubes  with  females  that  had  just  emerged  from 
the  nest,  mating  occurred. 

SOCIAL  INSTINCTS. 

Wasmann4  found  Staphylinius  stercorarius  in  several  nests  of 
Tetramorium  ccespitum,  but  never  in  the  nests  of  other  ants  nor 
under  stones  not  covering  a  nest  of  the  species  mentioned.  By  experi- 
ments conducted  in  artificial  nests,  he  has  demonstrated  that  during 
the  day  the  beetle  lies  concealed  in  burrows  that  it  makes  in  the  walls 
of  the  nest,  and  that  at  night  it  roams  about  the  nest  and  feeds  upon 
the  worker  ants  and  pupae.  Wasmann  also  found  that  Staphylinius 
fossor  bears  the  same  relation  to  Formica  sanguineus  that  S.  sterco- 
rarius bears  to  T.  ccespitum. 

Wheeler5  devotes  chapters  XXI.  and  XXII.  to  a  discussion  of 
guests  found  in  ant  nests.  Those  interested  in  the  subject  will  find 
these  chapters  worth  reading. 

MISCELLANEOUS  INSTINCTS. 

i .  Fighting  Instincts.  —  It  is  generally  believed  that  the  female 
bee  never  uses  her  sting  as  such  except  against  a  rival  female  bee. 

Viehmeyer,  H.,  '  Beobachtungen  und  Experimente  zur  Kolonien-Grund- 
ung  von  Formica  sanguinea  L/atrl.,'  Zeit.  fur  wiss.  Insektenbiologie,  Bd.  5, 

1909.  s.  353-356, 390-394. 

2  Op.  tit. 

'Turner,  C.  H.,  '  The  Mound  of  Pogonomyrmex  badius  Latrl.,  and  its  Re- 
lation to  the  Breeding  Habits  of  the  Species,'  Biol.  Bull.,  vol.  17,  1909,  pp. 
161-169. 

4  Wasmann,  E-,  '  Staphylinius- Arten  als  Ameisenrauber,'  Zeit.  f.  wiss. 
Insektenbiologie,  Bd.  6,  1910,  S.  i-io. 

*  Op.  tit. 
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Waetzel l  has  noticed  a  recently  emerged  queen  sting  to  death  a  male 
of  the  same  hive.  So  far  as  I  know  this  is  the  only  record  of  such 
an  occurrence. 

2.  Hibernation.  —  Newell  and  Dougherty,"  as  the  result  of  a  series 
of  well  conducted  experiments,  believe   Hunter  and  Hinds  in  error 
when  they  state  that  at  a  mean  temperature  of  60° 3  the  majority  of  the  boll 
weevils  hibernate  ;  for  they  found  the  weevils  active  when  the  temper- 
ature had  fallen  to  41.7°.     Newell  and  Dougherty  think  that  perhaps 
a  certain  minimum  temperature  induces  hibernation.     In  Louisiana, 
by  the  end  of  December,  the  majority  of  the  weevils  were  hibernating. 

3.  Instincts  of  Ants.  — -  Wheeler 4  occupies  chapter  XXIX.  with 
a  critical  discussion  of  the  instincts  of  ants.     The  data  have  appeared 
elsewhere,  and  most  of  them  have  been  reviewed  in  past  issues  of  this 
journal.     Wheeler  believes  that,  except  in  one-celled  organisms  and  in 
the  separate  cells  of    metazoans,  instincts  are   something  more  than 
compound  reflex  actions,  and  agrees  with  Forel  and  Wasmann  that  the 
instincts  of  ants  show  unequivocal  signs  that  these  insects  possess  both 
feelings  and  impulses.     To  use  his  words  :  "  In  my  opinion  they  [ants] 
experience  both  anger  and  fear,  both  affection  and  aversion,  elation 
and  depression  in  a  simple,  *  blind '  form,  that  is,  without  anything  like 
the  complex  psychical  accompaniment  which  these  emotions  arouse 

in  us." 

HOMING. 

During  the  past  few  years  there  have  been  reviewed  in  this  maga- 
zine several  papers  treating  of  the  homing  of  bees  and  related  insects. 
Some  of  these  claim  that  homing  is  a  result  of  the  bees'  keen  vision  of 
distant  objects,  others  that  the  bees  are  directed  by  odors,  and  yet 
others  that  they  are  guided  by  memories  of  the  environment.  Bethe 
has  stood  practically  alone  in  insisting  that,  up  to  a  distance  of  three 
kilometers,  bees  are  led  home  by  an  unknown  power.  Bonnier5  has 
published  an  article  which  Bethe  will  consider  a  confirmation  of  his 
contention.  Bonnier  found  that  bees,  the  eyes  of  which  had  been  ren- 
dered opaque  by  means  of  pigmented  collodion,  would  pass  direct  to 

1  Waetzel,  Paul  von, '  Biologische  Beobachtungen  am  Bienenstaat :  Erstechen 
einer  Drohne  durch  eine  frischausgeschluepfte  Koenigin.' 

2  Newell  and  Dougherty,  '  The  Hibernation  of  the  Boll  Weevil,'  State  Cotton 
Pest  Commission  of  Louisiana,  Cir.  31,  1909,  pp.  163-219. 

*  Since  the  F.  scale  is  used  in  several  of  their  tables,  I  presume  these  are  F. 
degrees,  but  the  text  does  not  state  what  scale  is  used. 

*  Op.  tit. 

6  Bonnier,  Gaston,  '  Le  sens  de  la  direction  chez  les  abeilles,'  C.  r.  Acad. 
Sci.y  Paris,  t.  148,  1909,  pp.  1019-1022. 
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the  hive  from  any  distance  less  than  three  kilometers.  By  means  of 
the  following  experiment,  Bonnier  seems  to  have  demonstrated  that 
bees  can  distinguish  between  places  that  differ  from  each  other  by  a 
small  angle.  One  evening  he  placed  a  table  200  meters  from  a  hive. 
On  that  table  he  placed  dead  branches  that  had  been  smeared  with 
cane  syrup.  In  the  morning  certain  bees  began  to  make  regular  visits 
to  the  twigs.  These  bees  were  marked  with  a  green  powder.  That 
evening  a  similar  table  was  set  at  a  distance  of  six  meters  from  the 
hive.  The  following  morning  certain  bees  began  to  visit  this  table. 
These  bees  were  marked  with  a  red  powder.  The  twigs  on  both 
tables  were  kept  smeared  with  syrup,  and  bees  visited  each  regularly ; 
but,  with  rare  exceptions,  bees  that  visited  one  table  did  not  visit  the 
other.  These  experiments  led  Bonnier  to  conclude  that  bees  are 
guided  home,  neither  by  odors  nor  by  vision,  but  by  a  ;  sense  of 
direction '  similar  to  that  possessed  by  pigeons.  This  sense  is  not 
located  in  the  antennas.  Its  seat  is  probably  in  the  cerebral  ganglion. 
The  experiments  certainly  show  that  blind  bees  can  find  the  way  home ; 
but  they  do  not  demonstrate  that  visual  impressions  do  not  assist 
normal  bees  to  find  the  way  home. 

In  the  homing  of  ants,  Wheeler 1  holds  that  the  topochemical  or 
contact-odor  sense  is  all-important,  but  that  there  is  no  such  mechan- 
ical following  of  the  odor  trail  as  Bethe  claims;  other  senses  are 
relied  upon  to  some  extent,  and  memory  plays  a  part. 

PLASTIC  BEHAVIOR  OF  ANTS. 

Wheeler 2  devotes  chapter  XXX.  to  a  discussion  of  the  plastic 
behavior  of  ants.  Even  those  who  may  not  agree  with  all  of  his  con- 
clusions must  admit  that  this  chapter  is  a  valuable  critical  re"sum6  of 
that  subject.  His  conclusions  may  be  epitomized  as  follows:  (i)  In 
ants  there  are  two  kinds  of  plastic  behavior,  random  (trial  and  error) 
movements  and  what  some  authors  have  called  '  associative  memory.' 
(2)  "The  ant's  ability  to  distinguish  between  4  friend'  and  'enemy' 
does  not  depend  upon  inherited  reflexes,  but  on  a  sensory  perception 
of  the  olfactory  impressions  she  receives  during  the  first  days  of  her 
life  as  an  imaginal  worker."  (3)  Ants  communicate  by  both  antennal 
signs  and  stridulation.  [We  agree  with  Wheeler  that  one  cannot 
watch  ants  continuously  without  feeling  that  they  can  communicate. 
At  the  same  time,  we  must  admit  that  all  attempts  to  prove  experi- 
mentally that  ants  can  communicate  by  means  of  antennal  signs  have 


1  Op.  tit. 

2  Op.  cit. 
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yielded  negative  results.]  (4)  Imitation  and  cooperation  as  a  result 
of  imitation  are  common  among  ants.  (5)  Ants  have  memory  and 
learn  by  experience.  They  have  images  and  ideas;  but,  in  all  proba- 
bility, these  do  not  bear  the  slightest  resemblance  to  our  own,  the  main 
content  of  each  idea  being  topochemical.  (6)  It  is  improbable  that 
ants  do  any  reasoning.  Most  cases  of  supposed  acts  of  reasoning  may 
be  explained  in  simpler  terms;  about  those  recorded  cases  which  we 
cannot  now  explain  in  simpler  terms  we  had  better  suspend  judgment 
1  till  careful  experimental  data  are  available.' 

In  discussing  the  origin  of  instinct,  Wheeler  remarks  :  u  It  is  .  .  . 
quite  futile  to  attempt  a  phylogenetic  derivation  of  automatic  from 
plastic  activities  or  vice  versa,  for  both  represent  primitive  and  funda- 
mental tendencies  of  living  protoplasm,  and  hence  of  all  organisms. 
As  instinct,  one  of  these  tendencies  reaches  its  most  complex  mani- 
festation in  the  Formicidae,  while  the  other  blossoms  in  the  intelligent 
activities  of  men."  C.  H.  TURNER. 

SUMNER  HIGH  SCHOOI,, 
ST.  Louis,  Mo. 

RECENT  LITERATURE  ON  THE  BEHAVIOR  OF 
VERTEBRATES. 

In  the  following  summary  of  the  year's  literature  on  vertebrate 
behavior  it  has  not  been  possible  to  give  more  than  the  most  important 
result  of  each  piece  of  work. 

Fish.  —  Sheldon l  has  shown  that  the  skin  sensitiveness  of  the 
dogfish  to  acid,  alkali,  salt,  and  bitter  stimuli  is  related  to  '  common 
sensation,'  by  proving  that  it  is  dependent  not  on  the  olfactory  nerves 
but  on  the  maxillary  ramus  of  the  trigeminal,  a  nerve  of  common  sen- 
sation. He  argues  that  smell  and  taste  have  developed  from  a  form 
of  general  sensibility,  and  thinks  it  probable  that  bitter  was  the  earliest 
differentiated  taste. 

Bauer,2  in  a  paper  on  successive  brightness  contrast  in  fish,  con- 
tinues some  earlier  attempts  to  interpret  the  light  responses  of  lower 
animals  in  terms  of  the  Hering  theory.  The  reviewer  confesses  her 
failure  to  understand  his  argument  in  the  present  paper.  The  fish 
experimented  on  were  young  of  the  species  Smarts  a/cedo.  When 
light  is  admitted  at  one  side  of  the  vessel  containing  them  the  fish 

1  R.  E.  Sheldon,  '  The  Reactions  of  the  Dogfish  to  Chemical  Stimuli/ 
Jour.  Comp.  Neural,  and  Psychol.,  vol.  19,  p.  273,  1909. 

2V.  Bauer,  '  Ueber  sukzessiven  Helligkeitskontrast  bei  Fischen,'  Zent.  f. 
Physiol.,  Bd.  23,  S.  593,  1909. 
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swim  towards  it.  This  response  ceases  and  the  fish  distribute  them- 
selves through  the  vessel  as  they  become  adapted  to  the  light.  Now 
if  the  light  is  very  bright,  and  if  the  fish  after  having  become  adapted 
to  it  are  subjected  to  moderate  light,  they  will  after  a  brief  interval  go 
to  the  dark  end  of  the  trough.  This  the  author  thinks  is  a  movement 
towards  the  negative  after-image,  which  he  says  would  show  blackest 
against  the  dark  end.  But  why  should  positive  animals  move  towards 
a  black  image  ?  And  if  they  have  become  negative,  they  would  go  to 
the  dark  end  without  any  after-image.  If,  as  is  apparently  not  the 
case,  it  were  meant  that  the  after-image  would  look  bright  against  the 
dark  end,  thus  attracting  positive  animals,  it  still  would  not  look  as 
bright  as  the  light  end  of  the  box.  The  presence  of  an  after-image 
seems  undemonstrated. 

Amphibians.  —  Skin  sensitiveness  to  light  has  been  proved  in 
various  species  of  amphibians  by  Pearse.1  Their  reactions  are  without 
random  movements,  and  are  determined  by  the  difference  in  intensity 
of  illumination  of  the  two  sides  of  the  animals  rather  than  by  direction 
of  rays.  When  colored  light  was  used,  the  violet  end  of  the  spectrum 
was  most  and  the  red  end  least  effective  in  determining  the  responses 
of  animals  with  eyes;  but  all  colors  were  equally  effective  in  producing 
reactions  in  eyeless  animals.  This  is  important,  as  a  corollary  would 
seem  to  be  that  skin  sensitiveness  to  light  in  these  animals  cannot  be 
sensitiveness  to  the  ultra-violet  rays. 

Reptiles.  —  The  study  of  a  lizard  in  its  normal  habitat  which 
Newman  and  Patterson2  have  given  us  would  be  a  valuable  supple- 
ment to  experimental  work  on  the  species,  but  its  results  are  not  suffi- 
ciently analyzed  to  be  stated  in  brief. 

Birds.  —  The  behavior  of  six  species  of  altricial  birds  from 
hatching  to  the  time  of  leaving  the  nest  has  been  studied  by  Kuhlmann  3 
with  the  aid  of  a  mirror  placed  above  the  nest.  His  most  important 
results  concern  the  relations  of  the  food  reaction  and  developing  fear. 
The  former  is  at  first  given  to  any  kind  of  stimulus.  Through  the 
influence  of  experience  the  bird  comes  to  inhibit  it  with  regard  to  the 
various  artificial  stimuli  used.  This  learning  process  is  complicated 
by  the  growth  of  fear  reactions,  which  are  given  in  time  to  all  the 
artificial  stimuli.  The  author  concludes  that  the  effect  of  experience 

1A.  S.  Pearse,  'The  Reactions  of  Amphibians  to  Light,'  Proc.Amer.  Acad. 
Arts  and  Sciences,  vol.  45,  p.  161,  1910. 

2H.  H.  Newman  and  J.  T.  Patterson,  '  Field  Studies  of  the  Behavior  of  the 
Wizard  Scoloporus  spinosus  FloridanusJ  Bull,  of  the  Univ.  of  Texas,  no.  137, 
1909. 

3  F.  Kuhlmann,  '  Some  Preliminary  Observations  on  the  Development  of 
Instincts  and  Habits  in  Young  Birds,'  Psych.  Monographs,  vol.  u,  p.  49,  1909. 


290  THE  BEHAVIOR    OF    VERTEBRATES. 

on  fear  is  less  that  animals  come  to  fear  particular  things  with  which 
they  have  had  an  unpleasant  experience  than  that  they  continue  to  fear 
everything  with  which  they  have  not  had  favorable  experience. 

Porter's  l  principal  contribution  in  his  paper  on  intelligence  and 
imitation  in  birds  is  his  method  of  studying  imitation.  Instead  of 
requiring  an  animal  to  learn,  by  observing  another  animal,  an  action 
that  is  wholly  new  to  it,  he  first  allows  a  bird  to  learn  to  open  a  box 
in  its  own  way.  A  second  bird  is  then  set  the  problem,  the  first  one 
watching.  Bird  number  two  probably  solves  it  in  a  somewhat  dif- 
ferent way,  and  the  question  at  issue  is  whether  bird  number  one  will 
at  a  later  trial  modify  his  method  in  the  direction  of  that  used  by  bird 
number  two.  This  mode  of  procedure,  the  author  thinks,  brings  in 
more  4  rivalry  and  affective  interest '  than  is  the  case  where  bird  num- 
ber one  has  had  no  experience  before  being  required  to  imitate.  Tests 
on  twelve  species  of  birds  resulted  in  some  apparent  instances  of  this 
type  of  imitation. 

ftadley a  records  the  case  of  a  cockerel  that  had  learned  to  work 
an  automatic  feeder;  the  learning  process  itself,  however,  was  not 
observed. 

Mammals. — Yerkes,3  continuing  his  studies  of  the  dancing  mouse, 
finds  no  very  marked  differences  in  the  power  to  learn  the  black- 
white  discrimination  correlated  with  differences  in  age  and  sex.  The 
very  interesting  result  that  the  optimal  strength  of  electrical  stimulus 
for  learning  decreases  as  the  difficulty  of  discrimination  increases  is 
confirmed. 

Richardson's4  '  Study  of  Sensory  Control  in  the  Rat*  is  especially 
noteworthy  in  furnishing  a  new  form  of  test,  designed  to  compel  the 
use  of  vision  in  meeting  it.  The  rats  were  taught  to  jump  from  one 
platform  to  another,  the  distance  between  the  two  platforms  being 
gradually  increased.  Normal  rats  learned  to  jump  22  inches;  two 
blind  rats  learned  to  jump  n  inches,  while  two  other  blind  rats  failed 
entirely.  The  test  was  then  complicated  by  varying  the  distance  and 
the  direction  of  the  jumps ;  and  it  was  found  that  while  normal  rats 
could  accommodate  themselves  to  changes  in  direction,  they  failed  to 

'J.  P.  Porter,  'Intelligence  and  Imitation  in  Birds,'  Am.J.  Psych.,  vol.  21, 
p.  i,  1910. 

2 P.  B.  Hadley,  'Notes  on  the  Behavior  of  the  Domestic  Fowl,'  Am.  Nat., 
vol.  43,  p.  669,  1909. 

8  R.  M.  Yerkes,  '  Modifiability  of  Behavior  in  its  Relations  to  the  Age  and 
Sex  of  the  Dancing  Mouse, '  Jour.  Comp.  Neurol.  and  Psychol. ,  vol.  19,  p.  237, 
1909. 

4 Florence  Richardson,  'A  Study  of  Sensory  Control  in  the  Rat,'  Psych. 
Monographs,  vol.  12,  p.  i,  1910. 
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adapt  themselves  to  sudden  reduction  in  the  distance  of  the  jump.  It 
is  concluded  that  their  vision  served  for  the  perception  of  direction, 
but  not  for  accurate  distance  perception. 

The  most  novel  feature  of  Yoakum's1  work  on  squirrels  lies  in  his 
experiments  on  the  temperature  sense.  The  apparatus  consisted  of 
two  hollow-sided  boxes  whose  sides  could  be  filled  with  water  at  a 
desired  temperature.  Food  boxes  were  sunk  in  the  floor,  so  as  to  be 
invisible,  at  the  further  ends  of  the  boxes.  It  was  shown  that  the 
squirrels  could  discriminate  a  difference  of  twenty-five  degrees,  and 
one  animal  succeeded  in  distinguishing  a  difference  of  ten  degrees. 

Cole  and  Young 2  have  shown  that  the  raccoon  can  discriminate 
glasses  covered  with  papers  of  different  colors  approximately  equal  in 
brightness  for  human  vision.  Smell  was  carefully  excluded  as  a  source 
of  error.  The  probability  that  the  discrimination  was  made  in  terms 
of  brightness  was  lessened  by  showing  that  the  animals  did  not  dis- 
criminate grays  very  well.  The  fact  that  the  colors  distinguished 
were  equal  in  brightness  for  the  human  eye  is  irrelevant,  as  their 
brightness  value  to  the  raccoon  might  have  been  quite  different. 

Colvin  and  Burford 3  recognize  that  they  have  not  wholly  elimi- 
nated the  brightness  error  in  their  experiments  on  three  dogs,  a  cat  and 
a  squirrel.  Painted  puzzle  boxes  were  used  :  the  colors  were  two  reds 
differing  in  saturation,  green,  blue,  yellow,  orange,  violet,  red-orange, 
and  red-red-orange.  They  were  all  matched  with  '  a  medium  gray, 
which  was  also  used  for  one  of  the  boxes.  The  method  employed  lay 
in  teaching  the  animals  to  discriminate  a  standard  red  from  each  of 
the  other  pigments  successively,  and  then  when  his  training  was  com- 
plete to  require  him  to  pick  out  the  red  from  all  the  other  boxes  pre- 
sented simultaneously.  In  a  later  series  with  one  dog  blue,  yellow, 
and  green  were  used  as  standards.  All  the  boxes  were  successfully 
discriminated.  The  authors  say,  "The  tests  seem  clearly  to  show  a 
surprising  fineness  of  color  discrimination  among  the  animals  tested." 
This  is  in  spite  of  the  previous  admission  that  the  brightness  error  had 
not  been  eliminated.  "  The  averages  show  that  the  red-orange  was 
more  successfully  discriminated  from  the  standard  red  than  was  the 
blue,  yellow,  green,  and  violet."  This  is  indeed  surprising,  and  taken 
together  with  the  fact  that  the  discrimination  of  red  from  red-orange 

*C.  S.  Yoakum,  'Some  ^Experiments  upon  the  Behavior  of  Squirrels, ''Jour. 
Comp.  Neurol.  and  Psychol.,  vol.  19,  p.  541,  1909. 

2L-  W.  Cole  and  F.  M.  Young,  'Visual  Discrimination  in  Raccoons, 'Jour. 
Comp.  Neurol.  and  Psychol.,  vol.  19,  p.  657,  1909. 

3S.  S.  Colvin  and  C.  C.  Burford,  'The  Color  Perception  of  Three  Dogs,  a 
Cat,  and  a  Squirrel,'  Studies  from  the  Psych.  I/aboratory  of  the  Univ.  of  Illinois, 
Psych.  Monographs,  vol.  u,  p.  i,  1909. 
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was  almost  the  last  one  the  animals  had  to  learn,  it  suggests  that 
they  may  possibly  have  been  helping  themselves  out  by  some  other 
clue  than  color,  the  movements  of  the  experimenter,  perhaps.  An- 
other set  of  experiments  was  performed  in  which  the  cat  and  two  of 
the  dogs  were  taught  to  react  to  red  vessels  of  various  forms,  the  aim 
being  to  secure  abstraction  of  the  color  red  from  the  shape  and  size  of 
the  box. 

It  is  interesting  to  find  that  Pawlow's  method  is  among  certain 
investigators  to  such  a  degree  the  orthodox  way  of  studying  the  animal 
mind  that  they  apologize  for  making  use  of  a  '  muscle-reflex,'  instead 
of  the  salivary  reflex,  as  material  for  observation.  Zeliony1  trained  a 
kitten  to  come  for  food  when  a  C'  whistle  was  blown  in  another  room, 
and  found  by  mingling  the  stimulus  tone  with  others  of  different  pitch 
that  the  cat  could  discriminate  a  difference  of  a  half-tone.  He  sug- 
gests that  as  in  the  case  of  the  salivary  reflex  the  intensity  of  the  exci- 
tation may  be  measured  by  the  number  of  drops  of  saliva,  so  in  such 
a  '  muscle-reflex'  as  running  to  get  food  it  may  be  estimated  by  the 
promptness  of  beginning  the  reaction,  the  speed  of  running,  the  direct- 
ness of  the  course,  and  the  distance  the  animal  runs  before  checking 
itself  in  the  case  of  a  wrong  stimulus. 

Haggerty,2  working  with  eleven  Cebus  and  Macacus  monkeys  and 
using  a  number  of  devices  whose  manipulation  was  to  be  learned,  has 
succeeded  in  collecting  sixteen  cases  of  what  appears  to  be  inferential 
imitation.  Instinctive  imitation  seemed  not  to  be  common;  the 
monkeys  4  did  not  display  much  tendency  to  repeat  the  mere  acts  of 
other  monkeys,'  a  fact  which  of  course  increases  the  probability  that 
the  observed  cases  of  imitation  were  inferential.  The  author  dis- 
tinguishes five  '  levels  of  imitative  behavior ' ;  mere  looking  or  arrest 
of  attention,  following,  going  to  a  particular  locality,  going  to  a  par- 
ticular locality  and  attacking  a  definite  object,  exactly  repeating  the 
act. 

Witmer3  records  observations  on  an  unusually  talented  chimpanzee, 
whose  behavior  was  marked  by  rapid  imitation  and  ready  response  to 
verbal  directions;  also4  on  the  quick  solving  of  latch  problems  by  a 
Macacus  monkey.  M.  F.  W. 

1G.  P.  Zeliony,  'Ueber  die  Reaktion  der  Katze  auf  Tonreize,'  Zent.  f. 
Physiol.,  Bd.  23,  S.  762,  1910. 

8M.  E.  Haggerty,  'Imitation  in  Monkeys,'  Jour.  Comp.  Neurol.  and 
Psychol. ,  vol.  19,  p.  337,  i9°9- 

»L.  Witmer,  'A  Monkey  with  a  Mind,'  Psych.  Clinic,  vol.  3,  p.  179,  1909. 

4 Ibid.,  'Intelligent  Imitation  and  Curiosity  in  a  Monkey,'  Psych.  Clinic, 
vol.  3,  p.  225,  1900. 
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PROFESSOR  TITCHENER   ON   THE   THOUGHT 
PROCESSES.1 

In  these  lectures  Professor  Titchener  clearly  distinguishes  two 
questions  often  confused:  (i)  Does  imageless  thought  occur?  (2)  Is 
there  an  elemental  kind  of  consciousness,  neither  sensational  nor 
affective,  which  distinguishes  thought?  In  my  opinion,  he  argues 
decisively  against  the  occurrence  of  imageless  thought.  On  the  one 
hand  he  successfully  criticises  the  experimental  arguments  for  image- 
less  thought,  showing  that  they  are  inconclusive ;  and,  on  the  other 
hand,  he  shows  by  the  brilliant  analysis  and  description  (Lecture  I.) 
of  his  own  thought-process  what  unsuspected  richness  of  imagery  may 
be  included  in  thought.  One  outcome  of  the  specific  discussions  of 
1  meaning'  (pp.  104,  174 ff.,^  «/.),  of  'attitude'  (pp.  101  ff. ,£/#/.), 
and  of  <  Aufgabe*  (pp.  120  ff.,  175  ff.,  et  #/.)  is,  thus,  a  demonstra- 
tion that  all  three  include  imagery. 

Professor  Titchener,  however,  goes  further  and  denies  the  occur- 
rence of  elemental  '  relational '  (or  '  thought ')  elements  of  conscious- 
ness. Here  I  believe  that  he  is  mistaken  and  I  shall  therefore  con- 
sider his  argument  in  more  detail : 

I.  In  the  first  place,  Titchener  urges,  the  experimental  arguments 
furnish  no  final  proof  of  the  occurrence  of  a  sui  generis  relational 
consciousness.  To  this  conclusion,  stated  so  generally,  I  am  quite 
ready  to  subscribe.  But  decisive  proof  is  hardly  to  be  expected  from 
any  one  experimental  study  of  such  a  problem.  In  the  nature  of  the 
case  the  experiments  can  do  little  more  than  simplify  the  problem,  by 
good  experimental  conditions,  and  check  introspection  by  repetition 
and  control.  Such  experiments  are  no  more  than  systematically  and 
partially  controlled  introspection.  They  cannot  be  judged  by  the 
standards  of  experiments  with  variable  sense-stimuli. 

1  Lectures  on  the  Experimental  Psychology  of  the  Thought  Processes.  E.  B. 
Titchener.  New  York,  The  Macmillan  Co.,  1909. 
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Furthermore,  most  of  the  experimental  investigations  under  dis- 
cussion were  either  too  broad  in  scope  to  deal  conclusively  with  the 
crucial  question  (the  occurrence  of  elemental  relational  consciousness) 
or  else  their  main  interest  lay  elsewhere.  Thus,  Binet  (p.  822) 
undertakes  to  u  carry  investigation  into  the  higher  mental  phenomena, 
such  as  memory,  attention,  imagination  .  .  .,"  and  Messer  beginning 
with  experiments  in  free  association  is  "  led  from  experiment  to  experi- 
ment by  the  suggestion  of  his  own  results"  (p.  89).  On  the  other 
hand,  Marbe  studies  judgment  exclusively,  whereas  Ach  (p.  86)  is 
4 *  concerned  primarily  with  .  .  .  voluntary  action  "  and  only  secon- 
darily with  thought ;  and  Watt  and  Messer  start  with  the  study  of  asso- 
ciation. 

The  feature  common  to  all  these  experiments  with  those  which 
Biihler  planned  more  definitely  to  test  the  thought-element  problem, 
is  the  fact  that  the  purpose  of  them  all  is  to  secure  full  and  correct 
introspection.  And  the  result  on  which,  I  think,  Titchener  lays  too 
little  stress  is  that  all  these  experimenters,  each  with  his  different 
outlook,  concur  in  the  view  that  our  consciousness  contains  experi- 
ences other  than  sensational  and  affective.  One  may  even  agree  with 
Titchener  that  no  one  of  these  experiments,  taken  by  itself,  excludes 
the  possibility  of  introspection  wrongly  read,  and  one  will  yet  find  it 
probable  that  the  cumulative  outcome  of  the  experiments  tells  strongly 
for  the  relational-element  theory.  In  particular,  I  think  that,  so  far 
as  Biihler's  experiments  are  concerned,  it  is  more  reasonable  to  accept 
at  its  face  value  the  introspection  of  so  trained  an  observer  as  Pro- 
fessor Kiilpe,  one  of  Biihler's  chief  subjects,  than  to  acquiesce  in 
Titchener's  view  (p.  146)  that  Kiilpe  confused  his  thought  and  its 
object,  and  described  the  latter  not  the  former.  Titchener  notes  as  a 
point  in  his  favor  (p.  150)  the  fact  that  Dr.  Diirr,  another  of  Biihler's 
subjects,  has  recently  criticized  the  experiments  on  the  ground  that 
they  call  for  '  verbal  expression'  rather  than  for  *  psychological  descrip- 
tion.'1 Durr's  criticism,  however,  tells  against  the  imageless-thought 
rather  than  against  the  relational-element  conception.  Indeed  he  ex- 
pressly avows  the  belief  that  a  Beziehungsbetvusstsein,  or  conscious- 
ness of  relation,  is  a  non-sensational  constituent  of  the  Vorstellungsle- 
ben  {Zeitschr.,  XLIX.,  p.  326) ;  and  he  defends  Biihler  against 
Wundt's  criticism  (ibid.,  pp.  329  ff.). 

II.  The  most  serious  of  the  criticisms  made  by  Titchener  on  the 
relational-consciousness  theory  is  the  following :  The  advocate  of  the 
occurrence  of  relational  elements  is  confusing  the  object  of  the  psy- 
1  Zeilschriftf'ur  Psychol.,  1908,  XLIX.,  pp.  315  ff. 
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chologist  —  feeling,  psychosis,  mental  process  —  with  the  object,  or 
thing,  of  common  sense ;  he  points  out  like  objects  but  does  not  thereby 
prove  the  existence  of  a  feeling  of  likeness;  he  tells  us  (p.  151)  u  not 
what  consciousness  is  but  what  it  is  about."  In  the  case  of  the  rela- 
tional consciousness,  this  amounts  to  a  confusion  of  logic  with  psy- 
chology, since  the  objects  of  thought  are  relations,  not  concrete  things. 
But  Titchener  urges  (p.  255),  "  if  we  are  to  classify  mental  processes 
as  feelings  '  of  '  anything,  we  can  multiply  our  elements  ad  infinitum. 
.  .  .  The  psychical  datum  is  the  feeling  itself." 

To  this  criticism  the  following  reply  may  be  made  :  In  their  efforts 
to  analyze  thought,  psychologists  certainly  are  sometimes  guilty  of  the 
1  object-error.'  I  agree  with  Titchener  (p.  69)  that  Witasek,  for  ex- 
ample, too  uncritically  follows  logical  classifications  in  his  enumera- 
tion of  relational  elements.  But  the  psychologist  is  also  prone  to  make 
the  parallel  'stimulus-error,'  confusing  the  stimulus  —  ether  waves 
or  air  vibrations  —  with  the  elemental  feeling  due  to  the  stimulus; 
and  we  do  not  therefore  forbid  him  to  distinguish  sensations  from  each 
other  by  referring  each  to  its  appropriate  stimulus.  We  even  per- 
mit a  reference  to  everyday  objects  in  the  discussion  of  sensation. 
For  example,  Titchener  himself  (on  page  59  of  A  Text  Book  in 
Psychology,  I.,  1909)  writes  thus  of  the  "linear  series  extending 
from  white  through  the  lighter,  neutral  and  darker  greys  to  black. 
Language  has  very  few  words  to  denote  the  qualities  of  this  series. 
We  speak  of  black,  for  instance,  as  if  it  were  a  single  quality.  But 
glance  in  succession  at  black  card-board,  black  cloth,  black  velvet,  and 
the  black  of  a  comparatively  lightless  space,  say  the  blackened  interior 
of  a  long  pasteboard  tube.  .  .  .  You  realize  at  once  .  .  .  that  .  .  . 
these  four  blacks  are  qualitatively  different."  Titchener  is  here,  quite 
justifiably,  pointing  to  everyday  objects  that  he  may  thereby  make  his 
readers  realize  elemental  differences  which,  as  elemental,  can  not  be 
further  analyzed.  He  can  hardly,  however,  deny  to  the  upholder  of 
relational  consciousness  who,  in  the  nature  of  the  case,  can  not  refer 
the  relational  elements  to  specific  physical  stimuli,  the  parallel 
right  of  pointing  out  groups  of  objects  such  that  the  consciousness  of 
them  will  bring  to  attentive  observation  the  relational  elements. 

III.  To  my  view l  that  the  non-sensational  (whether  4  relational  ' 
or  *  attributive ')  element  is  always  realized  as  'belonging  to'  some 
other  element  (or  complex  of  elements),  or  else  to  two  elements  or 
complexes,  Professor  Titchener  objects  (p.  187)  on  the  ground  that, 
so,  the  non-sensational  element  would  come  to  consciousness  as  a  com- 

i  Cf.  An  Introduction  to  Psychology,  chapters  9  and  10  ;  A  First  Book  in 
Psychology,  1910,  pp.  330  ff.  et  al. 
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plex,  u  not  as  an  element  at  all"  (p.  3O21).  This  criticism  seems  to 
overlook  my  express  teaching  that  the  character  of  4  belonging  to '  other 
elements  is  no  part  of  the  relational  element  but  a  reflectively  attributed 
character.  That  which  is  *  irreducible,  unanalyzable  '  —  to  quote  the 
terms  which  Titchener  rightly  applies  (p.  170)  to  the  mental  element 
—  certainly  cannot  be  described  by  being  further  analyzed ;  and  yet  as 
Titchener  also  teaches  (p.  257)  "  the  exhibition  of  psychoses,  their 
analysis,  the  discovery  and  formulation  of  their  laws  of  connection,  all 
this  is  precisely  the  business  of  psychology."  But  psychology  cannot 
carry  on  this  business  so  far  as  mental  elements  are  concerned,  unless 
it  be  allowed  to  reflect  on  them,  and  to  classify  them  both  by  reflec- 
tively (not  immediately)  observed  relations  and  by  reference  to  phys- 
ical stimuli  or  to  common  sense  objects.  There  need  be  no  confu- 
sion of  the  different  points  of  view. 

TV.  It  is  unnecessary  to  consider  at  length  Titchener's  inability  to 
find  in  his  own  experience  relational  elements,  for  he  himself  points 
out  (pp.  22  ff.,  187  et  al.)  that  the  divergence,  on  this  point,  of  intro- 
specters  may  be  due  to  individual  differences.  The  vividness  of 
Titchener's  imagery,  in  particular  of  his  visual  and  organic  imagery, 
makes  it  altogether  probable  that  relational  experiences  (supposing 
them  to  exist)  would  be  but  pale  and  evanescent  flecks  upon  his  mar- 
ginal consciousness. 

Professor  Titchener  supplements  his  criticism  by  what  he  calls 
(p.  i872)  a  4  sensationalistic  reading  of  the  relational  consciousness/ 
"  What,"  he  asks  (p.  185*),  "do  we  experience  when  we  have  a 
*  feeling  of  relation '  ? "  And  he  answers :  u  What  I  myself  experience 
depends  upon  circumstances.  It  was  my  pleasure  and  duty,  a  little 
while  ago,  to  sit  on  the  platform  behind  a  somewhat  emphatic  lecturer, 
who  made  great  use  of  the  monosyllable  *  but.'  My  *  feeling  of  but' 
has  contained,  ever  since,  a  flashing  picture  of  a  bald  crown,  with  a 
fringe  of  hair  below,  and  a  massive  black  shoulder,  the  whole  passing 
swiftly  down  the  visual  field  from  northwest  to  southeast.  ...  In  this 
particular  instance,  the  picture  is  combined  with  an  emphatic  attitude ; 
and  all  such  'feelings'  —  feelings  of  if,  and  why,  and  nevertheless, 
and  therefore  —  normally  take  the  form  in  my  experience  of  motor 
empathy." 

Against  this  view  of  the  relational  element  the  following  objection 
seems  to  me  to  tell  heavily  :  The  words  '  but,'  '  if,'  c  like '  and  the 
rest  must  stand  for  relatively  distinct  and  definite  experiences,  else  we 
should  never  understand  each  other  in  the  use  of  them  —  or  rather, 
there  would  be  no  such  words.  But  by  Titchener's  express  statement, 
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the  image  part  of  his  feeling  of  i  but,'  '  if  '  and  the  like  varies  with 
circumstances  —  and,  it  would  follow,  with  individuals.  What  was 
his  feeling  of  *  but '  before  it  became  '  a  flashing  picture '  plus  an 
emphatic  attitude  ?  And  what  of  people  who  have  never  heard  a 
bald-headed  lecturer  emphasize  the  word  '  but '  ?  It  should  perhaps  be 
inferred  that  their  '  feeling  of  but '  contains  an  '  emphatic  attitude  ' ; 
but  this  attitude  is  not  described.  Opponents  of  the  relational  theory 
should,  however,  be  able  to  describe  certain  definite  images,  or  types 
of  images,  which  correspond  to  such  words  as  *  like,'  '  if '  and  '  but,' 
in  the  experience  of  thinking  people,  somewhat  as  the  words  'red,' 
4  apple,'  'joy  '  stand  for  similar  experiences,  or  types  of  experience, 
in  the  consciousness  of  the  different  people  who  use  them. 

I  have  been  chiefly  concerned  to  discuss  Titchener's  own  doctrine, 
but  I  cannot  forbear  to  express  the  thanks  which  every  reader  must 
feel  for  his  masterly  summaries  of  the  recent  literature,  analytic  and 
experimental,  of  the  thought-processes.  The  effort  to  equate  the 
varying  terminology  of  Ach,  Meyer  and  Orth,  Messer,  and  the  rest, 
is  of  real  value  though  not  completely  carried  through.  An  adequate 
1  harmony  '  of  these  different  terminologies  is  very  much  needed  and 
demands,  in  my  view,  not  only  a  great  care  to  distingush  psychical 
from  bodily  attitude  but,  in  particular,  these  three  factors :  first,  the 
recognition  that  meaning,  attitude,  Beiuusstsein,  Bewusstseinslage 
and  the  rest  reduce  to  relations  of  which  they  are  special  forms,  tem- 
poral and  untemporal ;  second,  the  distinction  of  what  I  have  else- 
where called  unsensational  attributive  from  unsensational  relational 
elements ;  and  third,  a  care  to  differentiate  '  relation '  and  '  related 
term '  from  '  consciousness  of  relation.'  Titchener's  discussion  of 
meaning  (pp.  174  ff.)  seems  to  me  to  disregard  this  last  named  distinc- 
tion. In  making  'meaning'  virtually  synonymous  with  association, 
or  associated  experience  ('  context'),  he  hardly  touches  on  the  problem 
of  the  nature  of  the  consciousness  of  meaning. 

MARY  WHITON  CALKINS. 

Coi,I,EGE. 
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The  Development  of  Religion;  a  Study  in  Anthropology  and  Social 
Psychology.     IRVING  KING.     New  York  :  Macmillan,  1910.     Pp. 
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This  book  is,  without  a  doubt,  one  of  the  important  books  of  the 
past  twenty  years  on  the  early  development  of  societies  and,  in  particu- 
lar, of  religion.  Its  most  striking  feature  is  the  exclusion  of  the  idea 
of  personal  powers  —  spirits,  ghosts,  gods  —  from  any  necessary  part 
in  the  establishment  of  the  original  religious  practices,  to  the  exalta- 
tion of  the  rdle  played  by  chance,  impulse  and  automatic  activity. 

The  principles  applied  in  this  book  belong  in  the  main  to  the'trend, 
or  trends,  called  voluntarism,  functionalism  and  instrumentalism.  Un- 
less they  are  clearly  understood,  the  book  can  but  remain  unintelligi- 
ble. Instinctive  and  impulsive  actions  are,  we  are  told,  more  primitive 
than  consciously  directed  actions.  u  That  is,  mental  processes  are  in 
some  way  differentiations  out  of  previous  overt  activities,  as  well  as  the 
cause  of  some  kind  of  subsequent  activity"  (pp.  39-40).  Applied  to 
primitive  religious  practices,  this  statement  means  that  instead  of  being 
the  product  of  ideas  and  feelings,  they  are  the  outcome  of  a  relatively 
unconscious  development,  and  the  cause  of  that  form  of  consciousness 
distinctive  of  religious  life. 

But  what  is  it  King  calls  religion  ?  In  defining  it,  he  does  not 
make  use  of  belief  in  superhuman,  invisible,  agents,  be  they  ghosts, 
spirits  or  impersonal  powers.  "  The  idea  of  God,  or  deity,  is  certainly 
not  universal,"  he  tells  us.  a  The  common  element,  if  there  is  one, 
must  rather  be  sought  ...  in  some  sort  of  attitude  or  disposition. 
.  .  .  An  examination  of  all  religions,  whether  of  savage  or  of  civilized 
peoples,  reveals  in  them  all  an  appreciated  attitude  towards  some  sort 
of  values  (p.  32)."  Of  course,  all  values  are  not  religious,  and  so  an 
essential  part  of  the  problem  of  the  origin  of  religion  will  be  to  deter- 
mine the  circumstances  under  which  the  religious  attitude  has  been  dif- 
ferentiated from  those  other  conscious  ^states  which  may  also  be  de- 
scribed as  valuational. 

Chapter  3  provides  an  answer  to  the  question,  u  How  does  the 
sense  of  value  arise?  "  The  psychological  principle  calledfinto  service 
here  is  the  one  used  to  such  substantial  advantage  by  John  Dewey  :  the 
298 
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differentiation  and  elaboration  of  consciousness  is  a  function  of  the 
resistance  encountered  by  the  individual.  u  The  delay  in  reaching  the 
end,  and  the  consequent  appearance  of  various  consequent  activities 
are  the  elementary  conditions  which  make  a  consciousness  of  value 
possible"  (p.  45).  Four  ways  are  mentioned  by  which  complications 
of  practices,  and  therefore,  increase  of  clearness  of  valuation,  may  take 
place  (pp.  48-59) .  The  point  of  chief  interest  here  is  that  this  com- 
plication of  practices  need  not  be  the  outcome  of  a  clear  purpose,  nor 
involve  the  presence  of  those  ideas  which  later  are  found  connected 
with  them  ;  it  is,  on  the  contrary,  usually  the  product  of  mere  impulses 
and  chance.  Thus,  for  instance,  a  purely  accidental  thing  done  dur- 
ing a  hunt  might  be  repeated  through  unconscious  suggestion.  If  the 
hunt  were  successful,  this  particular  act  might  be  regarded  as  one  of 
the  causes  of  success.  Or,  when  the  satisfaction  of  an  impulse  is  de- 
layed—  for  instance,  the  fighting  of  an  enemy  —  it  might  work  itself 
out  blindly  upon  some  object  belonging  to  the  person,  or  upon  some- 
thing which  at  that  moment  is  impulsively  made  to  stand  for  the  hated 
person.  The  play-impulse  is  also  instrumental,  both  in  the  origin  and 
in  the  continuance  of  many  customs  and  ceremonials  and,  therefore,  of 
a  deepening  of  certain  forms  of  the  valuating  consciousness.  Thus, 
in  these  various  ways,  magical  and  religious  practices  have  their 
beginnings. 

So  far  the  author  has  tried  to  account  for  the  development  of  values 
in  general.  In  chapter  4  he  undertakes  to  show  how  the  special  values 
characteristic  of  religion  are  produced,  or  differentiated. 

But  before  we  may  proceed,  the  previous  question  must  be 
answered,  "  What  is  the  valuational  attitude  characteristic  of  religion?  " 
King  answers  that  the  religious  values  are  the  c  stable,'  the  '  perma- 
nent,' the  ;  highest,'  the  c  universal '  values.  This  he  does  not  attempt 
to  establish ;  it  is  his  fundamental  assumption.  What  he  does,  how- 
ever, is  to  try  to  show  that  "  the  primitive  man's  highest  conceptions  of 
worth  are  distinctly  social  matters  and  hence  must  be  the  product  of 
social  activities,  particularly  of  those  which  cluster  about  the  problems 
and  crises  which  affect  the  group  as  a  whole"  (p.  67).  The  social 
organism  is  the  universe  of  the  primitive  man.  He  incorporates  within 
it  everything  of  importance  to  his  own  and  his  fellow's  welfare. 
Therefore  the  values  connected  with  the  community  to  which  he  belongs 
are  to  him  absolute,  ultimate,  universal. 

Our  author  endeavors  to  show  in  this  chapter  and  in  chapter  7  that 
as  a  matter  of  fact  religion,  as  he  understands  it,  is  a  function  of  the 
social  organization ;  that  it  progresses  part  passu  with  the  solidifica- 
tion of  the  community. 
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In  the  chapter  on  the  Origin  of  Religious  Practices  and  Ceremonies 
(pp.  88-133),  he  develops  and  illustrates  abundantly  and  interestingly 
the  intimate  relation  already  affirmed  between  social  and  religious 
practices. 

King  adds  his  name  to  the  list  already  long  of  the  recent  authors 
who  insist  upon  going  back  of  the  Tylorian  Animism  to  the  simpler 
conception  of  a  non-personal  power.  Chapter  6  is  a  valuable  discus- 
sion of  this  topic. 

In  chapter  7,  we  have  an  attempt  to  make  clearer  the  essential 
nature  of  religion  by  contrasting  it  with  magic.  In  our  opinion,  he 
fails  signally  of  his  purpose  for  the  reason  that  he  has  refused  to  avail 
himself  of  the  only  natural  and  definite  means  of  differentiating  them 
from  each  other,  i.  e.,  the  specific  kind  of  powers  involved  in  each. 

He  rejects,  as  I  have  done,  Frazer's  derivation  of  religion  from 
magic.  They  are  *  diverse  growths '  and,  both,  l  more  or  less  auto- 
matic results  of  the  psychophysical  mechanism.'  But  magic  is  indi- 
vidualistic and  more  or  less  private.  In  this  respect,  "  it  is  opposed 
fundamentally  to  the  methods  and  interests  of  religion  which  are  social 
and  public"  (p.  195).  The  point  he  wishes  to  make  is  "  not  that 
religion  is  essentially  social  and  magic  essentially  individual,  but  that 
the  former  develops  most  readily  in  the  atmosphere  of  the  group  and 
that  the  latter  is  relatively  an  individualistic  affair"  (p.  202).  Thus, 
the  line  between  magic  and  religion  remains  very  vaguely  drawn.  It 
seems,  in  fact,  to  be  a  matter  of  degree  and  not  of  kind.  He  writes, 
for  instance,  "  when  rites  of  magic  are  appropriated  by  the  tribe  for 
public  use,  they  begin  to  partake  of  the  nature  of  religion"  (p.  193). 
And,  "  on  the  other  hand,  when  religion  become  subservient  to  anti- 
social or  to  merely  private  ends,  it  is  scarcely  to  be  distinguished  from 
sorcery"  (p.  195). 

With  regard  to  deities,  we  learn  that  they  are  symbols  more  or  less 
personal  in  form,  of  values  which  have  arisen  in  the  experience  of 
some  individual  person  or  people  (p.  261). 

Of  the  last  chapters,  Monotheism  and  the  Ethical  Conception  of 
the  Deity,  Religion  and  Morals  (chiefly  concerning  the  Australians) , 
Religion  and  the  Pathological,  and  finally,  Religious  Valuation  and 
Supernaturalism,  there  is  not  space  to  speak.  Their  substance 
follows  logically  from  the  principles  upon  which  the  book  is  based  and 
their  conclusions  are  in  agreement  with  recent  pragmatic  philosophy. 

A  reader  not  familiar  with  the  latest  currents  in  psychology  and 
sociology  would,  I  imagine,  find  this  book  surprisingly  new.  The  psy- 
chologist will  see  in  it  a  systematic,  thorough-going,  and,  I  am  tempted 
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to  say,  almost  obstinate  application,  to  the  problem  of  the  origin  of 
religion,  of  principles  now  much  in  evidence  in  the  seminal  writings 
of  the  functionalists  or  instrumentalists.  The  author's  firm  grasp  of 
these  powerful  principles  will  notj  be  gainsaid,  nor  his  acumen  in 
detecting  their  workings  at  the  origin  of  human  societies.  For  this 
important  service  he  will  receive  deserved  praise. 

The  defects  of  the  book  arise  from  what  I  consider  to  be  a  too 
exclusive  interest  in  the  said  principles  and  the  consequent  inability  to 
recognize,  or  to  correctly  appraise,  other  influences  than  the  ones  he 
wishes  to  demonstrate.  This  weakness  appears  chiefly  to  my  mind  in 
the  extremely  subordinate  role  he  ascribes  to  naive  philosophizing. 
Primitive  men  are  treated  too  much  as  if  they  had  not  risen  to  the 
intellectual  level  which,  in  my  opinion,  marks  the  difference  between 
men  and  animals. 

JAMES  H.  LEUBA. 

BRYN  MAWR  COI^EGE. 

PRAGMATISM. 

Der  Pragmatismus.     G^NTHER  JACOBY.     Leipzig,  1909.     Pp.  57. 

Time  was  when  for  philosophy,  as  most  other  things,  western  civi- 
lization went  to  school  to  Germany.  And  indeed  we  may  still  go  there 
with  great  profit.  But  it  is  obvious,  to  most  Aus lander  at  any  rate, 
that  Germany  has  not  the  monopoly  of  scientific  stimulus  and  initiative 
she  once  had.  Not  that  Germany  is  less  productive  than  then,  but  that 
the  rest  of  the  western  world  has  become  much  more  so,  even  as  a 
result  of  the  German  tutorship. 

But  schoolmistress-like  it  has  been  difficult  for  Germany  to  realize 
that  her  one-time  proteges  have  grown  up  to  independent  productive 
capacity.  In  the  natural  sciences  where  results  count  more  quickly  in 
industrial  and  social  life,  this  recognition  has  been  forced  more  rapidly 
than  in  the  more  speculative  field  of  philosophy ;  hence  the  provincial 
character  of  much  German  philosophical  literature. 

However,  there  are  signs  that  even  in  philosophy  Germany  is 
beginning  to  sit  up  and  take  notice  of  what  is  going  on  elsewhere. 
Among  these  signs  may  be  reckoned  this  well-written  and  suggestive 
brochure,  by  Dr.  Jacoby.  The  author  frankly  confesses  at  the  outset 
that  the  pragmatic  movement  which  has  been  the  central  issue  in 
England,  America,  France  and  Italy  for  the  past  ten  years,  has  had 
very  little  attention  in  Germany. 

Dr.  Jacoby's  conception  of  the  movement  is  a  broad  one.  Its 
essence  he  finds  in  its  adoption  of  the  standpoint  and  method  of  science 
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as  the  standpoint  and  method  of  philosophy.  The  controversies  over 
truth,  pluralism,  humanism,  '  die  Religionsphilosophie  von  James  j 
are  all  '  B either ke.'  At  the  outset  the  discussion  of  '  truth'  is  charac- 
terized as  a  4  Wort  sir  eit*  But  further  on  it  seems  to  get  more  sig- 
nificance in  relation  to  the  essential  nature  of  the  movement. 

This  4  Wortstreit >  the  author  thinks  is  due  to  a  confusion  of  the 
nature  with  the  function  and  value  of  truth.  The  nature  of  truth  con- 
sists in  correspondence  between  ideas  and  facts.  The  nature  of  truth 
looks  backward  but  its  function  and  value  look  forward.  This  latter 
is  '  der  springende  Punkt1  for  pragmatists.  The  real  issue  is,  not 
what  is  truth,  but  what  is  its  function  and  value  in  experience  ?  The 
insistence  on  the  mediating,  instrumental  character  of  the  function  of 
knowledge  is  the  contribution  of  pragmatism.  In  science  this  process 
of  mediation  becomes  very  extensive  and  complex,  so  extensive  and 
complex  that  it  often  loses  sight  of  its  own  character.  But  it  must 
recover  this  standpoint,  else  science  is  without  a  rudder. 

Some  readers  are  pretty  sure  to  find  more  difficulty  in  resolving 
this  4  Wortstreit '  over  truth  by  an  appeal  to  the  distinction  between  the 
nature  and  the  function  of  truth  than  does  Dr.  Jacoby.  They  will  find 
it  more  difficult  to  separate  the  nature  of  truth  from  its  function  than 
he  does.  They  will  observe  that  although  the  difficulties  in  the  con- 
ception of  correspondence  are  recognized,  yet  it  is  not  quite  clear  to 
the  author  that  the  problem  of  the  correspondence  of  ideas  with  facts 
cannot  be  solved  apart  from  that  of  their  4  application  to  problems.' 
Moreover,  if  the  question  of  correspondence  were  soluble  wholly  on 
its  own  ground,  we  should  then  have  to  face  the  difficulty  of  making 
the  transition  from  correspondence,  —  i.  e.,  from  the  nature  of  truth 
to  its  effectiveness  in  further  experience;  /.  £.,  to  \tefunction.  After 
truth  as  correspondence  is  determined,  how  does  it  further  operate? 
Obviously  an  appeal  to  will  at  this  point,  to  make  truth  in  further 
experience  after  its  correspondence  character  is  decided,  is  merely 
verbal. 

Again,  in  the  midst  of  excellent  expressions  of  the  spirit  and 
method  of  the  pragmatic  movement,  some  will  find  a  discordant  note 
in  the  author's  hope  that  truth  will  some  day  become  a  perfected 
system,  though  he  adds :  "  Vorlaufig  sind  wir  von  diesem  Zielpunkte 
noch  weit  entfernt !  " 

The  author  points  out  that  the  pragmatic  movement  calls  for 
rewriting  of  much  of  the  history  of  philosophy  to  bring  it  into  closer 
connection  with  the  "  Gemiitsbedurfnisse  und  Willensbedurfnisse 
die  jens eits  des  Verstandenslebens  liegen" 
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Most  of  Dr.  Jacoby's  citations  are  from  the  writings  of  Professor 
James.  His  reference  to  Dewey  and  Schiller  as  '  Anhangern '  of 
James  raises  a  smile  and  verifies  the  author's  confession  of  Germany's 
ignorance  of  the  movement. 

The  style  is  very  simple,  clear  and  fresh. 

ADDISON  WEBSTER  MOORE. 
UNIVERSITY  OF  CHICAGO. 

CONSCIOUSNESS  AND  PSYCHICAL  PROCESS. 
Die  Stelle  des  Bewusstseins  in  der  Natur.    JULIUS  PIKLER.     Leip- 
zig: J.  A.  Barth,  1910. 

This  book  embraces  an  analysis  of  consciousness  with  respect  to 
its  structural  and  functional  aspects,  free  from  hypothetical  considera- 
tions and  using  as  analogon  such  physical  concepts  as  resistance, 
work,  impedance,  etc. 

An  explanation  of  noetic  phenomena  is  derived  from  a  considera- 
tion of  the  physical  conditions  of  the  organism  occurring  simultaneously 
with  them,  together  with  the  effects  remaining  from  previous  neural 
processes  which  manifest  themselves  as  tendencies.  The  author  be- 
lieves that  neural  opposition  is  the  essential  condition  of  consciousness, 
a  fact  the  importance  of  which  contemporaneous  psychology  has 
persistently  overlooked. 

Functionally,  consciousness  is  a  device  which  brings  about  the  most 
efficient  adjustment  between  the  organism  and  the  external  world  with 
the  least  expenditure  of  energy.  The  aim  of  the  author  is  to  show 
that  mental  phenomena  lend  themselves  to  analysis  in  the  same  way 
as  do  physical  occurrences,  in  fact  that  there  is  no  essential  difference 
between  them. 

A.  P.  WEISS. 
UNIVERSITY  OF  MISSOURI. 

Psychical  Process.     H.    JOACHIM.      Mind,    N.    S.    1909,    XVIII., 

65-83- 

The  following  summary  of  Mr.  Joachim's  paper  is  mainly  by  quo- 
tation. He  begins  by  analyzing  a  conception  which  he  later  rejects, 
that  is, by  considering  (p.  5)  "  the  familiar  distinction  between  Idea  as 
meaning  and  Idea  as  psychical  fact.  ...  A  judgment  as  *  meaning,' 
'  significance,'  or  '  logical  content '  is  a  bit  of  knowledge  ...  so  far 
.  .  .  as  it  is  true.  This  meaning  is  something  4  objective '  and  com- 
mon to  all  sane  intelligences.  It  is  universal ;  independent  of  particu- 
lar conditions  of  time  and  place.  .  .  .  Any  constituent  portion  [of 
the  judgment  in  this  sense]  is  a  ...  logical  idea. 
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"  But  every  judgment  (p.  66)  is  made  by  some  person  and  is  thus 
a  judging,  ...  a  process.  ...  a  succession  of  events,  ...  it  is 
unique  or  singular.  .  .  .  The  same  distinction  applies,  e.  g.,  to  emo- 
tion and  to  volition. 

"We  are  to  examine  psychical  process"  (p.  67)  not  "as  the 
unfolding  of  a  personality"  but  u  in  a  more  dubious  sense.  Within 
the  total  occurring  experience  we  are  to  suppose  a  distinction  to  be 
drawn.  .  .  .  This  my  judging  (so  it  is  supposed)  is  or  involves  some 
sort  of  '  process*  or  '  mechanism'  or  '  happening*  in  or  of  my  mind. 
.  .  .  What  is  this  psychical  process  ?  .  .  .  Not  what  I  see  or  hear  or 
apprehend  when  I  see  the  red  thing  or  hear  the  chord.  I  am  not 
aware  of  rods  and  cones,  nor  of  organs  of  Corti  .  .  .  nor  of  any 
psychical  process  which  accompanies  .  .  .  physiological  changes. 
What  exactly  I  see  or  hear  is  a  problem  which  ...  we  need  not  here 
investigate. 

"For  whom  then  (p.  69)  is  the  psychical  process  .  .  .  who  is 
aware  of  it  and  of  what  .  .  .  is  he  aware?  .  .  .  I  believe  that  no  one 
is  ...  aware  of  '  psychical  process '  in  the  sense  ...  in  which  we 
have  been  taking  it.  ...  [For]  there  is  no  such  thing.  ...  In  dis- 
engaging the  « psychical  process  '  .  .  .  from  the  mind  whose  process 
it  was  we  have  removed  it  from  the  atmosphere  in  which  it  drew  the 
breath  of  its  life  and  '  it '  has  ceased  to  be." 

Upholders  of  'psychical  process'  urge  that  a  severance  should  be 
"  made  between  what  the  mind  thinks  and  the  process  of  its  thinking 
(p.  73).  What  it  thinks  is  a  logical  content.  .  .  .  The  <  solid  facts' 
which  remain  are  '  singular  and  unique '  and  thus  sharply  contrasted 
with  the  universal  and  common  meaning,  the  logical  content.  .  .  . 
Now  in  what  sense  are  these  processes  '  singular  and  unique '  ?  For 
there  is  a  sense  in  which  all  phenomena  are  4  singular  and  unique  '  .  .  . 
severally  fixed  determinate  positions  within  a  complex  of  relations. 
.  .  .  But  the  '  psychical  processes '  are  <  singular  and  unique '  in  a 
further  sense.  For  any  actual  thinking  is  as  a  psychical  process  insep- 
arable from  the  c  individual  mind.'  .  .  .  [And]  mind  is  not  that  in 
or  of  which  processes  are  ...  it  is  essentially  itself  a  process,  ...  a 
unity  which  is  'one  for  itself '  .  .  .  a  differentiated  'unity  of  awareness' 
...  If  we  compare  (p.  77)  this  account  with  the  description  with 
which  we  began  we  may  say  (p.  78)  either  that  the  distinction  between 
4  process  of  apprehending '  and  '  object  apprehended '  has  .  .  .  vanished ; 
or  that  we  have  introduced  the  notion  of  *  process '  into  our  concep- 
tion of  the  object.  .  .  .  For  « images,'  ideas,  or  symbols  if  we  retain 
the  distinction  between  process  of  apprehending  and  object  appre- 
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hended  fall  always  on  the  latter  side  of   the   division ;  and  thus  in 
describing  them  the  psychologist  is  doing  the  work  of  the  logician." 

By  this  argument  Mr.  Joachim  seems  to  the  writer  of  this  notice, 
to  make  two  points  :  he  shows  that  '  mind/  not  l  idea '  or  '  psychical 
process,'  is  the  subject  matter  of  psychology  ;  and  he  shows  the  impos- 
sibility of  the  sharp,  conventional  distinction  between  «  logical '  and 
4  psychological '  object.  The  main  defects  of  the  paper  are  first,  the 
brevity  of  the  discussion  of  mind  :  it  is  difficult  for  the  reader  to  know 
what  Mr.  Joachim  means  by  a  ;  process '  which  is  a  ;  unity  of  aware- 
ness.' And,  in  the  second  place,  Mr.  Joachim  ought  surely  at  least 
to  have  indicated  his  solution  of  the  problem  of  the  object  which  u  I 
directly  see  or  hear." 

Mr.  Joachim  concludes  with  the  interesting  suggestion  that  psy- 
chology should  u  begin  at  the  other  end.  .  .  .  The  personality  of  the 
moral  agent,"  he  says  (p.  83),  "is  revealed  in  the  moral  system.  .  .  . 
The  personality  of  the  thinker  is  '  writ  large '  in  knowledge.  And 
mind  as  emotional  is  broadly  expressed  in  art  and  religion.  In  Art 
and  Morality,  in  Religion  and  Knowledge  the  nature  and  functions 
of  mind  are  plain  to  read :  and  from  the  study  of  them  the  study 
of  mind  should  start.  Such  a  Psychology  would  be  essentially  part  of 
Metaphysics.  For  its  subject  matter  would  be  the  most  developed  and 
most  significant  manifestations  of  the  real  mind  incarnate  in  the  uni- 
verse at  the  level  and  in  the  forms  of  its  self-conscious  expression." 
Psychologists  may  well  adapt  this  counsel  to  their  uses ;  but  the  result 
need  not  be  a  psychology  which  is  a  part  of  metaphysics.  The 
moral,  the  religious,  the  logical,  and  the  aesthetic  experience  are  scien- 
tific facts  so  long  as  they  are  scientifically  apprehended,  and  become 
metaphysical  only  when  discussed  from  the  point  of  view  of  ultimate 
reality. 

MARY  WHITON  CALKINS. 

WELLESIyEY  COLLEGE. 

Zwei  Vortrdge   uber   dynamische    Psychologic.      JULIUS    PIKLER. 

Leipzig:  J.  A.  Barth,  1908. 

These  lectures  were  given  before  the  International  Congress  of 
Philosophy  at  Heidelberg,  1908,  and  outline  the  author's  theory  of  a 
dynamic  psychology. 

The  principle  upon  which  all  mental  phenomena  is  based  is  that 
of  opposition.  Physical  forces  in  the  external  world  modify  physi- 
cal forces  within  the  organism;  when  such  modifications  persist, 
tendencies  remain  which  influence  the  course  of  future  modifications. 
Consciousness  is  the  expression  of  the  interaction  of  these  tendencies. 
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The  ease  with  which  the  theory  can  be  applied  to  even  so  involved 
a  subject  as  the  epistemology  of  pragmatism  is  illustrated  in  the  second 
lecture.  In  view  of  the  fact  that  experimental  research  is  being  planned 
more  and  more  with  respect  to  theoretical  considerations,  it  seems  to 
the  reviewer  that  Professor  Pikler's  lectures  are  especially  valuable 
because  of  the  clear  and  concise  manner  in  which  the  subject-matter 
is  presented. 

A.  P.  WEISS. 
UNIVERSITY  OF  MISSOURI. 

PERCEPTS  AND  IMAGES. 
Percepts  and  Images.     C.  READ.     British  J.  of  Psychol.,  II.,  323- 

337- 

This  paper  begins  with  the  reminder  that  uthe  difference  between 
Percepts  and  Images  "  though  it  u  seems  so  obvious  .  .  .  has  not  yet 
been  determined  to  the  satisfaction  of  psychologists."  The  theory 
suggested  by  Read  is  based  on  a  paper  by  Gotch:  Perception  "is  a 
state  of  relative  dissociation,  a  restriction  of  consciousness  (p.  326). 
.  .  .  Perception  passes  from  object  to  object  by  a  sort  of  check  action ; 
each  object,  if  one  stops  there,  is  final..  Images  .  .  .  either  .  .  . 
continually  undergo  transformation  into  other  images  or  they  fade 
away."  Yet  Read  is  forced  to  concede  that  some  perceptions  and  not 
all  images  are  followed  by  associations.  He  therefore  proceeds  to 
make  what  is  virtually  a  second  distinction  between  the  two  —  a  distinc- 
tion which  he,  however,  seems  to  regard  as  equivalent  to  the  first.  "  In 
perception"  he  says  (p.  328)  the  object  holds  the  eye  but  in  phantasy 
the  mind's  eye  has  to  hold  the  image.  The  difference  seems  to  be  due 
to  the  definite  reflex  of  perception  which  adjusts  the  sense-organ  and 
maintains  the  continuity  of  the  stimulus.  Thus  a  circular  activity  is 
set  up  :  the  stimulus  excites  an  adjustment  which  maintains  the  stimu- 
lus which  maintains  the  adjustment,  and  so  on.  An  image  may  also 
be  assumed  to  excite  a  reflex  adjustment  .  .  .  but  not  resulting  in  a 
definite  adjustment  of  some  organ  .  .  .  and  of  course  there  is  no 
circular  activity." 

The  dissociation  thus  appears,  on  Read's  own  showing,  as  a  fre- 
quent but  not  an  invariable  distinction  between  perception  and  imagina- 
tion. The  conception  of  a  circular  activity  of  sense-stimulus  and 
adjustment  of  sense-organ  is,  on  the  other  hand,  a  useful  extension  of 
the  common  conception  of  perception  as  the  consciousness  involving 
present  stimulus  of  sense-organ. 

MARY  WHITON  CALKINS. 
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MEMORY. 

Le  souvenir  du  present  et  la  fausse  reconnaissance.     H.  BERGSON. 

Revue  Philosophique,  1908,  LXVI.,  561-593. 

The  phenomenon  of  false  recognition  is  an  illusion  described  as 
unreal  and  inevitable,  that  lasts  for  a  few  seconds,  during  which  time 
the  subject  is  possessed  of  a  conviction  that  what  he  sees,  hears  or  does 
he  has  previously,  and  under  identical  conditions,  seen,  heard  or  done. 
One  feels  that  he  is  cut  off  from  the  flow  of  reality  and  that  he  can 
predict  but  cannot  control  the  next  moment  of  the  past  which  he  is 
re-living. 

The  natural  functioning  of  perception  and  memory  and  the  rela- 
tions of  these  two*  processes  Professor  Bergson  offers  as  the  explana- 
tion of  false  recognition.  "  The  formation  of  the  '  souvenir*  is  never 
posterior  to  that  of  perception ;  it  is  necessarily  contemporaneous  with 
it.  To  the  extent  that  perception  creates  itself,  the  '  souvenir'  outlines 
itself  at  its  side,  like  a  shadow  at  the  side  of  a  body."  The  continuity  of 
consciousness  does  not  grant  an  end  point  to  perception  and  a  juxta- 
posed starting  point  to  memory ;  that  the  two  processes  begin  together 
seems  to  be  the  only  tenable  supposition.  That  the  processes  are 
separate  and  distinct  the  obvious  difference  between  perception  and 
memory,  considered  as  states  of  consciousness,  gives  evidence.  Per- 
ception, allied  with  the  volitional  side  of  consciousness,  is  joined  with 
an  awareness  of  a  present  that  is  ever  pushing  into  the  future ;  memory 
lacks  the  volitional  element ;  its  image  is  recognized  as  cut  off  from 
progressive  reality  and  bears  as  its  mark  ;  past  time.' 

The  '  souvenir/  revealed  in  its  immediate  present,  would  be  an 
unreal,  inevitable,  time-marked  something  —  a  memory  of  the  present. 
That  such  a  revelation  does  at  times  occur  seems  probable.  The 
'  elan'  of  consciousness,  ordinarily  opposed  to  the  return  of  the  present 
upon  itself,  is  sometimes  momentarily  arrested,  notably  when  one  per- 
ceives a  new  or  unusual  spectacle,  and,  under  such  circumstances,  it 
is  possible  to  conceive  of  the  entrance  of  the  4  souvenir '  into  the  field 
of  attention.  An  oscillation  between  the  image  of  memory  and  the 
image  of  perception  then  gives  rise  to  the  illusion,  false  recognition, 
which  might  better  be  named  '  le  souvenir  du  present.' 

QUEEN  L.  SHEPHERD. 

UNIVERSITY  OF  WISCONSIN. 

Du   role    de    la    memoir e  dans  les  rythmes  biologiques.       HENRI 

PIERON.     Rev.  Philos.,  1909,  LXVIIL,  17-48. 

Can  periodic  excitation  establish  a  corresponding  rhythmic  reac- 
tion in  an  individual?  If  so,  will  the  rhythm  thus  established  persist 
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for  a  while  when  the  exciting  cause  has  been  removed  ?  When  a  per- 
sistency is  observed,  in  the  absence  of  the  stimulus  which  has  engen- 
dered the  rhythm,  can  we  be  sure  that  we  are  dealing  with  an  acquisi- 
tion really  made  by  the  individual,  and  not  with  an  hereditary  rhythmic 
tendency  ? 

The  answer  to  these  questions  is  connected  in  the  mind  of  the 
author  —  and  of  biologists  in  general  —  with  the  presence  of  memory. 
For,  they  argue  that  the  persistence  of  the  reaction  after  the  removal 
of  the  excitation  means  the  remembrance  of  the  stimulus. 

The  paper  summarizes  the  existing  evidence  on  these  questions. 
The  rival  theories  of  Pfeffer  and  of  Semon  are  discussed  in  the  light  of 
their  own  and  of  subsequent  experiments.  The  former  holds  that 
when,  for  instance,  one  displaces  in  Acacia  the  natural  1 2-hour  rhythm 
by  an  1 8-hour  rhythm  (established  by  means  of  artificial  light  and 
obscurity)  and  that  this  artificial  rhythm  persists  for  a  while  when  the 
plant  is  returned  to  normal  conditions,  one  has  a  demonstration  of  a 
rhythm-memory.  Semon,  on  the  contrary,  would  substitute  for  that 
explanation  a  memory  of  the  species. 

Whatever  hypothesis  one  may  accept,  it  is  now  an  established  fact 
that  plants  can  acquire  individual  rhythms  persisting  for  a  certain 
length  of  time  after  the  removal  of  the  stimulus. 

Corresponding  facts  have  been  observed  in  the  behavior  of  many 
Protozoa.  A  few  pages  are  devoted  to  organic  rhythms  in  verte- 
brates. 

The  conclusion  of  the  author  is  that,  in  general,  "  the  intervention 
of  an  hereditary  persistency  is  far  from  being  the  rule ;  that  influence 
is  even  in  most  cases  doubtful,  whereas  the  facts  indicating  an  indi- 
vidual acquisition  (rhythm  memory)  are  extremely  definite,  very 
numerous,  and  manifest  a  profound  identity  throughout  the  animal 
series."  He  adds  the  important  remark  that  in  the  case  of  the  so-called 
rhythm-memory  the  acquisition  is  rapid,  a  very  small  number  of  repe- 
titions being  always  sufficient  to  engender  a  new  rhythm.  In  a  few 
days  one  can  establish  in  the  leaves  of  Acacia  a  rhythm  of  6  hours  as 
persistent  as  the  normal  rhythm  of  12  hours. 

The  psychologist  will,  of  course,  question  the  right  of  the  biologist 
to  posit  a  memory-experience  on  the  ground  of  the  establishment  and 
tenacity  of  rhythmic  movements.  May  not  acquisitions  of  this  sort 
involve  merely  physiological  processes,  /.  £.,  no  memory  at  all? 

JAMES  H.  LEUBA. 

BRYN  MAWR  COW,EGB. 
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The  Mechanism  of  Amnesia.     ISADOR  H.  CORIAT.      Jr.  of  Abn. 

Psychol.,  1909-1910,  IV.,  1-16;   236-241. 

In  some  preliminary  remarks  the  distinction  is  made  between  ( i ) 
amnesias  of  conservation  and  (2)  amnesias  of  reproduction.  In  the 
first,  the  brain  does  not  keep  impressions.  In  the  second,  the  impres- 
sions are  there ;  it  is  the  reproductive  processes  that  are  at  fault.  In 
this  case  special  methods  may  bring  back  the  lost  memories  by  achiev- 
ing a  synthesis  of  the  dissociated  mental  contents. 

The  substance  of  these  papers  consists  of  records  of  amnesias  due  to 
various  causes  —  epilepsy,  alcoholism,  cerebral  concussion,  etc. —  and 
of  the  result  of  efforts  to  restore,  by  the  method  of  distraction,  the  lost 
experiences.  The  cases  are  classified  in  three  groups.  In  those  of  the 
first  group,  success  was  complete ;  in  those  of  the  third,  failure  was 
absolute. 

J.  H.  LEUBA. 

BRYN  MAWR  COLLEGE. 

Les  insectes  ont-ils  la  memoir e  des  faits.    FELIX  PLATEAU.     Annee 

Psychol.,   1909,  XV.,  148-159. 

Plateau,  in  this  series  of  experiments,  tried  to  ascertain  whether 
bees,  frightened  by  their  capture  and  confinement,  would  return  to  the 
flowers  upon  which  they  had  been  seized.  In  his  opinion,  if  they  do 
not  it  shows  that  they  retain  no  memory  of  previous  experiences.  The 
bees  which  visited  a  certain  flowering  bush  were  caught  and  put  into 
a  tube.  After  carrying  the  tube  some  six  or  nine  feet  away,  Plateau  held 
it  horizontally  toward  the  flowers  so  as  to  allow  the  bees  to  escape.  Out 
of  sixty  trials,  twenty-five  bees  were  seen  to  return.  The  observer 
was  unable  to  trace  all  of  the  remaining  thirty-five.  Convinced  that 
he  had  lost  track  of  some  other  bees,  Plateau  modified  the  experiment 
by  placing  coloring  matter  in  the  tube  for  the  purpose  of  more  easily 
identifying  the  captives.  Two  bees  were  tested.  The  first  returned 
to  the  flower  four  times  in  twenty  minutes  while  the  second  returned 
five  times  in  the  same  period.  Plateau  did  not  carry  the  experiment 
farther  because  of  the  effect  of  fatigue  on  the  bees.  As  a  result  of 
his  investigations,  he  concludes  that  these  insects  have  no  memory  of 
events. 

These  experiments,  taken  in  connection  with  similar  investigations 
made  by  others,  indicate  that  the*  bee's  experiences,  no  matter  how 
vivid  or  how  oft-repeated,  do  not  at  all  modify  its  desire  to  return  to 
the  flower  in  search  of  food.  Instinct  seems  to  predominate.  Plateau 
agrees  with  other  investigators  that  the  so-called  memory  of  places  is 
gained  only  by  orientation  and  that  the  *  recollection  of  time '  is  no 
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more  than  an  associative  process.     Instinct  and  intelligence,  he  insists, 
are  distinct  and  should  not  be  confused. 

HAROLD  A.  LYNCH. 

WASHINGTON  UNIVERSITY, 
ST.  Louis. 

EMOTION. 
Certain  Pulse  Reactions  as  a  Measure  of  Emotions.     ISADOR  H. 

CORIAT.     J.  of  Abnormal  Psychol.,  1909,  IV.,  261-279. 

The  author  investigates  the  relation  of  conscious,  sub-conscious, 
and  co-conscious  emotional  states  to  the  heart-rate.  The  subject  is 
placed  in  a  reclining  position  and  allowed  to  listen  to  a  monotonous 
sound  stimulus.  There  soon  appears  drowsiness,  limitation  of  volun- 
tary movements,  and  either  relaxation  or  cataleptic  state,  —  after  a 
few  minutes  a  slowed  heart-rate.  The  test  words  are  then  given  and 
the  pulse  rate  taken  with  a  stop-watch.  The  association  times  are 
also  recorded.  Cases  of  paranoia,  psychasthenia,  dementia  praecox, 
and  hysteria  are  studied. 

The  author  states  that  words  connected  with  an  emotional  complex 
cause  long  reactions  and  faster  pulse,  while  intellectual  problems, 
painful  stimuli,  sudden  noises,  and  indifferent  words  give  no  change. 
The  clearness  of  the  response  decreases  as  the  patient  improves. 

The  state  of  distraction  in  which  the  subject  is  placed  involves 
uncertain  elements,  the  method  seems  to  me  too  crude,  and  the  author 
apparently  does  not  know  of  the  numerous  investigations  of  the  rela- 
tion of  heart-rate  and  mental  activity. 

JOHN  F.  SHEPARD. 

UNIVERSITY  OF  MICHIGAN. 

Some  Neurological  and  Psychological  Aspects  of  Shock.      WILLIS 

L.  GARD.     Fed.  Sem.,  1909,  XV. ,439-473. 

Dr.  Gard  has  attempted  only  a  tentative  survey  of  this  general  field. 
He  finds  the  term  shock  used  loosely  ' c  for  the  disturbing  effects  both 
bodily  and  mental  of  almost  any  sudden  and  intense  experience."  In- 
complete preadaptation  brought  about  by  stimuli  of  certain  degrees  of 
intensity  and  suddenness  constitute  the  general  cause  of  shock.  A 
review  of  the  theories  shows  that  shock  causes  ' '  physically  an  excessive 
catabolic  action  of  the  nerve  cells  resulting  in  an  alteration  of  their 
nutritional  condition  or  in  some  chemical  change  in  the  substance  of 
the  axis  cylinder.  The  excessive  stimuli  may  change  the  conductivity 
of  the  synapse  or  cause  movements  in  the  neuroglia  cells  or  dendritic 
processes."  Prince  believes  that  the  causal  factor  of  accident  neuroses 
is  the  psychical  or  emotional  element.  Children  are  less  subject  to 
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traumatic  shock  than  grown  people  and  are  more  exposed  to  psychic 
shocks  resulting  from  fright  and  sudden  phenomena.  A  summary  of 
the  immediate  and  lasting  effects  of  shock  follows.  A  number  of 
instances  are  also  cited  to  show  the  educative  and  reformative  value  of 
stimuli  containing  highly  emotional  factors,  upon  individuals  and  social 
groups. 

C.  S.  YOAKUM. 
UNIVERSITY  OF  TEXAS. 

SUGGESTION,   IMITATION. 

Zur  Begrundung  und  Anwendung  der  Suggestionsmethode  in  der 
Normalpsychologie.  LILLIEN  MARTIN.  Archiv  f.  d.  ges.  Psy- 
chologic, 1907,  X.,  321-402. 

The  author  has  attempted  to  view  the  whole  territory  of  normal 
Psychology  through  the  telescope  of  Hypnotism  or  4  the  suggestion 
method.' 

Five  normal  subjects  are  used.  A  combination  of  methods  is  em- 
ployed to  induce  the  hypnotic  condition.  The  subjects  are  told  to 
imagine  as  clearly  as  possible  their  usual  experiences  on  going  to  sleep ; 
to  look  fixedly  at  a  metal  point  which  the  operator  holds  and  allows  to 
sink  gradually ;  to  close  the  eyes  whenever  they  feel  like  it,  and  to 
'relax.'  Suggestions  of  heaviness,  fatigue,  and  finally  of  sleep  are 
made. 

In  general  the  experiments  consist  of  tests  which  aim  at  a  thorough 
comparison  of  the  normal  and  the  hypnotic  conditions,  in  the  fields  of 
sensation,  movement,  memory,  association,  attention,  feeling  and  will, 
together  with  an  investigation  of  the  kind  and  degree  of  suggestibility 
which  each  subject  evinced  in  each  field  during  hypnosis.  Hallucina- 
tions and  post-hypnotic  suggestion  are  also  considered.  The  results 
are  presented  as  tabulated  answers  to  questions  classified  under  these 
various  subdivisions. 

To  determine  the  exact  condition  of  the  subject  during  hypnotism, 
observations  and  tests  were  first  made  concerning  the  degree  of 
hypnotism,  amnesia  upon  waking  and  rapport  of  subjects  with  the 
operator.  The  results  of  all  these  preliminary  investigations  "  to  de- 
termine the  exact  condition  of  the  subject "  are  so  variable  that  the 
remaining  bulk  of  experiments  appear  to  rest  upon  a  foundation  of 
shifting  sand.  None  of  the  subjects  show  signs  of  analgesia  —  and 
only  one  of  anaesthesia ;  all  make  automatic  movements ;  only  one  is 
incapable  of  voluntary  movement ;  catalepsy  exists  in  all  but  one  — 
but  is  variable  in  different  parts  of  the  body  at  different  times  —  and 
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seems  to  resolve  itself  into  a  wish  to  please  the  operator.  Influence  of 
suggestion  varies  with  the  subject.  Tests  for  comparison  and  disturb- 
ance of  sight,  hearing,  taste  and  smell  show  results  varying  greatly 
with  the  individual.  Kinagsthetic  sensations  are  undisturbed,  except 
as  a  result  of  special  suggestion  in  a  few  cases.  The  author  draws  the 
conclusion  that  no  arbitrary  description  or  classification  of  hypnotism 
can  be  possible  because  the  variable  results  show  that  each  individual 
is  a  law  unto  himself  —  and  hence  any  one  or  two  terms  used  to 
classify  his  behavior  would  be  inadequate  in  any  given  case. 

The  author  seeks  to  compare  clearness  of  memory  in  the  two  con- 
ditions by  the  subject's  own  introspections.  Obviously,  such  results 
cannot  be  accurate.  Only  one  subject  experienced  suggested  halluci- 
nations. Post-hypnotic  suggestions  were  carried  out  by  two  subjects, 
while  results  with  the  other  two  are  very  variable  when  they  are 
obtained  at  all. 

It  was  found  impossible  to  trace  in  hypnosis  the  source  of  associ- 
ations of  which  the  subject  was  not  aware  in  the  waking  state.  "Sub- 
merged feelings  "  were  likewise  not  cleared  up. 

In  conclusion,  the  author  states  that  the  suggestion  method  is 
important  because  by  its  means  we  can  "  penetrate  the  subconscious," 
and  that  many  "  freisteigende  "  ideas  will  doubtless  disappear  as  such 
if  the  suggestion  method  is  used,  and  that  "it  is  even  possible  that 
some  light  may  be  thrown  on  the  persevering  tendency."  However, 
a  careful  consideration  of  the  results  leads  one  to  believe  such  a  sweep- 
ing application  of  them  to  be  quite  unwarranted. 

The  stress  which  the  author  lays  upon  individual  differences  is  the 
underlying  tone  of  the  whole  article. 

BERENICE  BARNES  SHEPARD. 
UNIVERSITY  OP  MICHIGAN. 

L' Imitazione.     G.  PISTOLESI.     Turin,  Fratelli  Bocca,    1910.     Pp. 

190. 

The  author  rightly  opposes  (pp.  22,  183)  the  common  view, 
that  imitation  is  the  "  fundamental  principle  of  the  psychic  life,"  on 
the  ground  that  opposition  or  counter-imitation  is  an  equally  original, 
if  less  common,  tendency.  On  the  basis  of  well  devised  class-experi- 
ments on  her  own  pupils  she  distinguishes  (pp.  166,  179  et  at.) 
between  "  (i)  servile  imitators;  (2)  those  who,  though  imitators, 
try  to  ...  transform  .  .  .  the  objects  of  their  imitation ;  (3)  those  who 
imitate  seldom  if  ever,  and  who  .  .  .  under  compulsion,  imitate  in 
such  wise  as  to  affirm  their  own  personality." 

Among  the  most  significant  of  the  experiments  is  that  reported 
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(pp.  98  ff.)  in  which  the  author,  repeating  Binet's  experiment  to  dis- 
cover the  relation  between  imitation  and  suggestion,  concludes,  in 
opposition  to  Binet,  that  imitation  is  not  a  form  of  suggestion.  A 
second  group  of  experiments  (pp.  151  ff.)  concerns  mental  imitation 
(V imitazione  nel  pensiero) .  The  simple  tests  proposed  are  ingenious 
and  well  adapted  to  their  purpose.  Among  the  conclusions  from 
these  and  other  experiments  are  the  following:  Of  several  models 
that  which  is  easy  and  that  which  is  near  at  hand  is  imitated.  "  Of 
several  equally  easy  models  that  which  shows  some  originality  is 
chosen."  "  The  multiplication  of  models  lessens  servile  imitation." 
"We  always  imitate  [our  superiors]  and  especially  our  immediate 
superiors." 

MARY  WHITON  CALKINS. 
WBU,BSI,&Y  COLLEGE. 

VOLITION. 

Ueber  Theodor  Lipps'  Versuch  einer  Theorie  des  Willens.     JULIUS 

PIKLER.     Leipzig:  J.  A.  Barth,  1908. 

In  this  book  Professor  Pikler  criticises  Lipps'  theory  of  the  Will 
as  given  in  Vom  Fuhlen,  Wollen  und  Denken. 

Lipps  maintains :  Every  image  has  inherent  in  it  a  tendency  to  be 
perceived  as  real.  Striving  occurs  when  this  reality  tendency  is  hin- 
dered by  a  reality  tendency  of  opposite  or  contradictory  character. 
Pikler  accepts  these  facts  but  believes  Lipps  has  overlooked  the  fact 
that  any  conscious  state  whatever  can  only  come  into  existence  because 
of  this  principle  of  opposition.  Belief  and  unbelief  occur  simultane- 
ously in  every  conscious  state.  Every  object  is  something  and  in  addi- 
tion is  not  something  else.  The  author  withdraws  the  proposition 
from  the  criticisms  which  have  been  effective  against  the  theories  of 
relativity  by  holding  that  the  first  link  of  a  system  of  contrasting 
objects  is  not  a  conscious  occurrence.  The  presence  of  a  previously 
unrecognized  object  within  the  sensory  range  of  the  organism  modifies 
the  organism  so  that  when  subsequently  the  contradictory  occurs  within 
sensory  range,  both  the  object  and  its  opposite  may  appear  in  con- 
sciousness. 

Phenomena  of  striving  are  considered  more  complex  than  Lipps' 
theory  demands ;  involving  not  only  the  reality  tendency  but  also  rec- 
ognition, interest,  affection,  etc.  No  attempt  is  made  to  isolate  the 
essential  factor  of  striving,  yet  the  analysis  so  strongly  emphasizes  the 
correspondence  of  neururgic  facts  and  noetic  phenomena  that  the  re- 
viewer believes  it  to  be  a  valuable  contribution  to  psychological  theory. 

A.  P.  WEISS. 

UNIVERSITY  OF  MISSOURI. 


3H  VOLITION. 

Ueber  pertodische  Schwankungen  in    die    Schnelligkeit  der  Auf- 

einanderfolge   ivillkiirlicher   Beiuegungen.       HANS    BERGER. 

Zeitsch.  f.  Psychol.,  L.,  321—331. 

With  practically  the  ordinary  laboratory  recording  and  time  appa- 
ratus, Professor  Berger  investigated  the  character  of  the  eye-lid  reflex 
when  made  voluntarily  and  of  the  isolated  movements  of  each  of  the 
fingers.  Beside  being  voluntary,  the  other  condition  was  that  they 
should  be  made  as  rapidly  as  possible.  The  time  of  each  test  ranged 
from  ten  to  twelve  seconds.  In  all  cases,  he  found  optimum  points 
where  the  time  necessary  to  make  a  single  movement  was  much  less 
than  for  the  other  contractions.  These  most  rapid  single  movements 
occurred  at  intervals  of  three  to  six  seconds.  B.  assigns  the  phenom- 
ena to  the  cortical  areas  of  the  brain.  He  finds  this  variation  similar 
to  phenomena  found  by  previous  investigators.  He  finds  that  these 
variations  in  physical  and  psychical  activity  correspond  in  length  to 
the  vascular  waves.  These,  then,  constitute  the  cause  of  periodicity 
in  brain  function. 

C.  S.  YOAKUM. 

UNIVERSITY  OF  TEXAS. 

Conation  and  Mental  Activity.  W.  H.  WINCH.  Jour,  of  Philos., 
Psychol.,  and  Sci.  Meth.,  1909,  VI.,  477-485,505-514. 
Conation  is  elementary.  It  is  not  found  merely  in  complex  mental 
states,  but  includes  also  4  felt  tendencies '  that  have  no  conscious  end. 
The  focalization  of  attention,  the  definition  of  a  want,  change  the  ele- 
mentary character  of  the  tendency  and  the  simple  conative  aspect 
passes  out  of  sight.  Conation  is  not  co-extensive  with  mental  activity, 
but  "  activity  or  affectiveness  is  the  very  essence  of  the  conative  state." 
Nor  is  this  '  tendency '  to  be  identified  with  the  self.  In  working  over 
an  idea,  in  endeavoring  to  actualize  it,  the  coalescence  of  conative  ten- 
dency and  idea  bring  realization  of  the  idea,  make  it  a  fact.  The 
conative  attitude  says,  u  I  shan't  be  happy  till  I  get  it."  Pleasure  and 
pain  are  attitudes  distinguishable  from  this.  Nor  is  the  mind  a  sensa- 
tion-complex, rather  its  growth  is  conditioned  by  conations  that  by 
direction  and  training  become  purposive  groupings  of  sensations  and 
percepts.  The  writer  makes  appeal  from  time  to  time  to  introspec- 
tive facts,  but  his  analysis  is  drawn  mainly  from  a  behavior  standpoint. 
He  takes  a  more  decisive  stand  on  the  question  of  a  separate  conative 
element  than  does  Professor  Stout.  In  many  respects,  the  article  sug- 
gests the  point  of  view  in  McDougalPs  Social  Psychology. 

C.  S.  YOAKUM. 
UNIVERSITY  OF  TEXAS. 
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Zur  Lehre  von  der  motorischen  Apraxte.     KURT  GOLDSTEIN.     J. 

fur  Psychol.  und  Neurol.,  1908,  XI.,  169-187,  270-283. 

The  case  reported  was  that  of  a  woman  who  had  had  an  apoplectic 
attack  on  the  left  side,  and  partly  recovered.  The  left  arm  seemed  as 
though  it  belonged  to  another  person  and  was  independent  of  her  will. 
When  it  seized  anything  she  could  not  voluntarily  release  it.  The 
sensibility  of  the  left  side  was  interfered  with,  especially  touch  and 
senses  having  to  do  with  orienting  the  limbs.  Some  spontaneous 
movements  were  made  with  the  left  hand,  such  as  wiping  the  face  or 
rubbing  the  eyes ;  but  these  were  much  reduced.  Only  after  repeated 
attempts  could  simple  movements  be  carried  out  from  spoken  com- 
mand, and  then  slowly  and  often  incompletely ;  and  this  even  when 
they  had  been  involuntarily  performed  before.  Furthermore,  the 
wrong  movement  might  be  made.  Movements  made  were  in  general 
quite  habitual.  There  was  no  real  ataxia,  simply  a  slowing.  Hence 
the  motor  disturbance  could  not  be  due  to  the  failure  of  sensory 
stimuli.  When  objects  were  placed  in  the  hand  (eyes  closed),  the 
subject  could  not  recognize  and  handle  them  until  they  were  named. 
She  could  not  imitate  movements  seen,  nor  reproduce  on  the  left  side 
what  she  was  put  through  on  either  side.  There  was  no  disturbance 
of  attention  or  other  intellectual  processes. 

The  sensory-motor  apparatus  for  the  left  side  must  be  judged 
intact  but  in  some  way  more  or  less  isolated.  The  author  discusses 
the  process  of  acting  and  finds  that  before  a  stimulus  can  lead  to  a 
response  it,  together  with  the  member  to  be  moved,  must  be  taken  up 
into  a  space  construction,  which  is  the  same  for  all  senses  and  there- 
fore has  at  basis  a  space  region  of  the  cortex.  This  is  the  central 
organ  in  memory,  will,  and  all  higher  processes,  since  through  spatial 
unity  all  sensations  are  united  into  an  object.  By  repetition  more  im- 
mediate motor  systems,  shortcuts,  may  be  built  up. 

Motor  apraxia  would  then  be  due  to  a  break  between  the  space 
center  and  motor  cells.  Pathological  results  show  the  left  hemisphere 
to  be  of  dominant  importance  for  space  constructions  on  both  sides, 
and  in  all  apraxia  there  is  a  break  of  connection  from  the  left  frontal 
lobes  to  the  motor  apparatus  concerned.  Hartmann  locates  the  space- 
sphere  in  the  frontal  lobes,  but  the  author  is  doubtful  whether  this  is 
warranted.  The  frontal  lobes  may  be  simply  a  main  link  between  the 
motor  cells  and  the  more  extensive  space  center.  At  any  rate  the  left 
center  is  necessary  for  complicated  reactions,  and  so  a  lesion  of  the 
corpus  callosum  would  explain  many  of  the  characteristics  of  the 
present  case.  But  the  right  center  (through  right  frontal  lobe)  would 
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probably  be  sufficient  to  allow  reproduction  of  movements  which  the 
subject  is  put  through  on  the  same  side  and  a  simple  appreciation  of 
the  quality  of  sensations.  This  is  not  the  case,  and  so  the  break  must 
include  fibers  from  the  motor  cells  of  the  right  hemisphere  to  the  right 
frontal  lobe.  It  is  probably  in  the  subcortical  tissues  of  the  right  cen- 
tral convolutions. 

The  psychological  analysis  and  space-center  theory,  common  to 
several  writers,  might  arouse  some  objection  from  a  psychologist; 
and  comparison  with  experimental  and  other  work  on  the  function  of 
the  frontal  lobes  might  yield  a  more  complete  interpretation.  But  it 
is  a  suggestive  article. 

JOHN  F.  SHEPARD. 

UNIVERSITY  OF  MICHIGAN. 

FATIGUE. 

Die   geistige   Ermiidung.      MAX    OFFNER.      Berlin :    Reuther    & 

Reichard,  1910.     Pp.  88. 

This  summary  of  fatigue  investigations  is  written  by  a  schoolman 
and  lays  special  stress  on  the  application  of  results  to  the  work  of  the 
school. 

"  Fatigue  is  a  condition  of  our  organism  which  is  occasioned  by 
work,  and  along  with  other  signs  is  mainly  characterized  by  a  decrease 
in  the  power  to  do  work  and  in  the  desire  to  work."  O.  considers  the 
investigation  of  fatigue  as  falling  under  two  general  methods,  the  sub- 
jective, or  symptomatic,  and  the  objective.  The  latter  offers  two 
chief  types,  the  physiological  and  the  psychological.  The  first  in- 
cludes ergographic  tests,  pulse  curves,  tapping,  etc.  The  second  falls 
into  two  divisions,  those  methods  that  apply  psychical  tests  different 
from  the  fatiguing  work  and  the  method  of  continuous  work. 

The  writer  summarizes  results  under  two  main  heads,  the  factors 
involved  and  the  laws  of  fatigue.  This  part  of  the  article  is  not 
detailed  and  omits  considerable  material.  Some  of  his  conclusions 
would  perhaps  be  considered  too  final  by  those  working  in  this  field. 
The  work  of  the  physiologist  and  neurologist,  because  not  immediately 
applicable,  receive  slight  notice  in  the  discussion  of  methods  or  results. 

Throughout  the  paper,  the  writer  seeks  to  apply  the  facts  reviewed 
and  but  briefly  criticized,  to  school  work.  O.  offers  a  number  of 
valuable  suggestions  and  cites  several  experiments  in  different  German 
schools  that  aim  to  revise  the  methods  of  instruction,  arrangement  of 
studies  and  number  and  length  of  instruction  hours  according  to  the 
laws  of  fatigue. 

A  bibliography  is  appended.  C.  S.  YOAKUM. 

UNIVERSITY  OF  TEXAS. 
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LOGIC. 

The  Logical  Foundations  of  Mathematics .    R.  B.  HALDANE.     Mind, 

N.  S.,  1909,  XVIII.,  1-39. 

In  his  recent  book,  Principles  of  Mathematics,  Mr.  Russell  criti- 
cized Mr.  Haldane  for  a  reference  to  the  use  made  by  Leibnitz  of  the 
term  infinitesimal.  Mr.  Haldane  had  pointed  out  the  confusion  which 
had  resulted  from  the  treatment  of  infinitesimals  as  minute  discrete 
quanta,  the  magnitude  of  which  might  be  disregarded.  Mr.  Russell 
in  his  book  says  that  while  that  may  be  true  of  the  calculus  of  Leib- 
nitz and  the  older  mathematicians,  Mr.  Haldane's  criticism  will  not 
hold  of  the  more  modern  treatises  on  the  magnitude  concept.  Now, 
says  Mr.  Russell,  "the  whole  subject  proceeds  without  ever  introduc- 
ing the  infinitesimal,  that  the  fundamental  conception  is  that  of  a  limit, 
and  that  a  limit  is  something  quite  different  from  what  non-mathema- 
ticians suppose  it  to  be." 

Mr.  Haldane  answers  Mr.  Russell  by  showing  that  what  he  is 
really  dealing  with  is  not  a  strictly  mathematical  concept,  but  a 
question  of  epistemology ;  and  by  pointing  out  at  some  length  that  Mr. 
Russell's  interpretation  of  the  Kantian  Categories  of  Time  and  Space 
is  a  misinterpretation,  due  to  the  statements  in  the  ^Esthetics.  Mr. 
Haldane  goes  on  to  point  out  that  as  a  matter  of  fact  even  in  the 
purest  forms  of  mathematics  there  is  still  something  of  the  reference 
to  reality,  and  that  it  is  not  alone  a  matter  of  pure  symbolic  logic  at 
the  foundation  of  the  mathematical  concept. 

J.  H.  KEEN. 

UNIVERSITY  OF  TEXAS. 

MENTAL   DIAGNOSIS. 

The  Association  Reaction  Method  of  Mental  Diagnosis  (  Tatbestands- 

diagnostik).     R.  M.  YERKES  and  C.  S.  BERRY.     Amer.  J.  of 

Psychol.,  1909,  XX.,  22-37. 

The  paper  describes  four  experiments  in  Tatbestandsdiagnostik, 
two  of  which  were  performed  before  a  laboratory  section  in  the  summer 
term  at  Harvard. 

In  the  first  experiment  the  subject  withdrew  from  the  experimenter 
and  carried  out  one  of  two  acts  designated,  in  this  case  the  discovery 
of  either  a  rat  or  a  pack  of  cards  in  separate  boxes.  He  then  reacted 
to  a  series  of  words,  a  few  of  them  being  relevant  to  the  act  performed, 
by  giving  the  first  associated  word.  The  reaction  times  were  measured 
by  the  Hipp  chronoscope.  The  relevant  words  gave  longer  reaction 
times,  as  well  as  a  greater  range  and  a  greater  variability  of  reaction 
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times,  so   that   the  operator  was   able   to   tell   which  act   had  been 
performed. 

The  second  experiment  was  to  determine  which  of  two  subjects 
had  performed  a  designated  act.  Two  subjects  withdrew  with  a 
folded  note  of  directions,  which  only  one  of  them  was  to  read  and 
carry  out.  They  were  directed  also  to  try  to  conceal  from  the  experi- 
menters which  one  of  them  had  performed  the  act.  The  significant 
words  gave,  in  the  subject  who  had  performed  the  act,  longer  reaction 
times,  a  greater  range  and  a  greater  variability,  and  in  some  cases 
very  obvious  inhibition. 

These  two  experiments  were  repeated  with  two  graduate  students 
in  psychology  as  subjects.  In  Exp.  3,  the  subject  was  directed  to  try 
to  conceal  which  act  he  had  performed.  His  reaction  times  to  signifi- 
cant words  were  not  longer,  and  the  basis  for  decision  was  uncertain. 
But  it  was  clear  that  the  subject  had  given  reaction  words  not  suggested 
by  the  words  of  the  series.  Yet  in  the  series  containing  the  significant 
words  the  variability  of  reaction  times  was  great,  but  as  this  series  was 
given  first,  the  variability  might  be  attributed  to  lack  of  practice. 

Exp.  4  was  a  repetition  of  Exp.  2  and  gave  positive  results.  The 
reactions  of  the  subject  who  performed  the  act  showed  inhibition  for 
the  significant  words,  a  great  variability  of  reaction  times,  and  several 
references  to  objects  concerned  with  the  act.  A  two-page  bibliography 
is  given,  but  there  are  no  comments  on  it. 

W.  S.  ADKINS.. 

UNIVERSITY  OF  TENNESSEE. 
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GRAPHIC   FUNCTIONS. 

BY  JUNE  E.   DOWNEY, 

University  of  Wyoming. 

Few  contributions  to  this  subject  have  appeared  during  the  current 
year.  Katzaroff1,  continuing  Ivanoff's  investigation  of  the  draw- 
ings of  children,  has  compared  2,600  drawings  from  2,500  children  of 
both  sexes  to  determine  the  natural  interests  of  children  and  to  see  how 
these  interests  are  related  to  the  sex,  intelligence,  and  environment  of 
the  children.  In  these  drawings  the  children  chose  their  subjects 
freely,  without  instruction.  The  freedom  and  success  of  the  child  in 
producing  such  preferential  drawings  leads  to  the  inference  that  in- 
struction in  the  art  of  drawing  should  follow  the  line  indicated  by  the 
child's  spontaneous  efforts. 

The  environment  is  seen  to  play  an  important  part  in  determining 
the  objects  to  be  copied.  The  uniformity  shown  by  different  children 
in  the  reproduction  of  familiar  objects,  the  schematic  nature  of  such 
drawings,  and  the  persistence  of  the  first  impression  of  the  object  are 
important  observations. 

An  attempted  correlation  of  the  types  and  degrees  of  intelligence 
with  choice  of  subjects  gives  little  result.  More  fruitful  is  a  compari- 
son of  the  choice  of  subjects  by  boys  and  girls.  It  is  found  that  the 
latter  prefer  flowers,  geometrical  figures,  fountains,  the  sky  and  sun, 
and  geographic  maps;  the  former  choose  to  reproduce  such  objects  as 
animals,  scenes  from  life,  landscapes,  boats,  horsemen  and  railways. 
While  the  influence  of  the  social  environment  is  not  ignored,  it  is 
deemed  probable  that  the  girls  prefer  geometrical  and  ornamental  de- 
signs because  the  drawing  of  these  demands  only  application  and  care- 
ful attention ;  the  boys,  on  the  other  hand,  exhibit  in  their  choice  of 
models  vivacity  of  imagination  and  of  observation.  Drawing  appears 
to  be  a  natural  form  of  expression  for  boys ;  an  acquired  form  for  girls. 
The  boy  may  reveal  artistic  talent;  the  girl  only  graphic  aptitude. 

This  conclusion  is  interesting  in  its  bearing  upon  the  question  as 
to  the  revelation  of  sex  in  the  handwriting  of  adults.  Downey2  has 
repeated  Binet's  statistical  investigation  upon  judgments  passed  on  the 
sex  of  handwriting  and  confirmed  his  conclusion  that  handwriting 
reveals  sex  even  to  the  amateur  observer  in  something  over  sixty  cases 
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out  of  a  hundred.  As  in  Binet's  investigation,  three  classes  of  hand- 
writing are  found  :  (i)  That  in  which  the  sex  is  apparent;  (2)  That 
in  which  the  sex  revelation  is  ambiguous;  (3)  That  which  exhibits 
the  signs  of  the  opposite  sex.  The  present  report  indicates  the  pressure 
of  a  social  judgment  operating  in  such  a  way  as  to  increase  the  number 
of  masculine  judgments  passed.  Asocial  rather  than  a  psycho-physi- 
ological interpretation  of  the  results  is  suggested  by  the  fact  that  the 
inversion  of  sex-signs  occurs  more  frequently  in  the  handwriting  of 
women  than  in  that  of  men  and  is  found  most  frequently  in  the  case  of 
those  whose  occupation  requires  much  clerical  work. 

The  varying  facility  of  untrained  individuals  in  interpreting  the 
sex-signs  is  shown  and  the  results  summarized  with  reference  to  the 
types  of  judgment  exhibited  and  the  degrees  of  confidence  manifested. 

In  a  preliminary  study  of  family  resemblance  in  handwriting,  the 
same  writer 3  has  attempted  to  apply  the  serial  method  of  arrangement 
and  rearrangement,  according  to  the  likeness  to  a  given  model,  to  col- 
lections of  handwriting  in  order  to  determine  (i)  the  subjective  element 
in  judgments  passed  on  resemblances  in  the  general  appearance  of 
handwriting  specimens,  and  (2)  the  degrees  of  resemblance  found 
within  any  particular  collection.  Wells'  method  of  determining  the 
subjectivity  of  judgments  passed  upon  a  particular  sort  of  material  is 
utilized. 

It  is  found  that  judgments  on  similarity  in  handwriting  have  a  large 
subjective  element ;  that  a  judgment  of  similarity  is  less  easily  passed 
than  one  of  dissimilarity ;  and  that  similarity  maybe  of  many  kinds. 
Even  so,  some  remarkably  uniform  judgments  of  similarity  between 
the  handwriting  of  different  members  of  the  same  family  are  instanced. 
Such  resemblances,  apparently,  cannot  be  accounted  for  on  the  ground 
of  similarity  in  education  and  in  social  environment  for  they  occur  fre- 
quently in  the  case  of  relatives  who  have  had  different  training  and 
are  unlike  in  age  and  sex.  A  resemblance  between  the  handwriting 
of  persons  related  in  the  second  and  third  degree  is  found  frequently. 

The  most  suggestive  result,  however,  is  that  which  points  out  the 
existence  in  the  same  family  of  distinct  handwriting  types,  which  may 
be  very  unlike  one  another.  The  possibility  of  such  grouping  is  one 
of  the  requirements  that  the  analytical  method  of  study  of  inheritance 
demands.  Hence  its  importance. 

IKATZAROFF,  M.  D.,  '  Qu'-est-ce  que  lesenfants  dessinent  ?'  Archives  de 
i>sychologie^  1910,  Vol.  9,  125-133. 

2  DOWNEY,  J.  E.,  'Judgments  on  the  Sex  of  Handwriting,1  PSYCHOLOGICAL 
REVIEW,  1910,  Vol.  17,  205-216. 

3  DOWNEY,  J.  E.,  '  Preliminary  Study  of  Family  Resemblance  in  Hand- 
writing,' Uui.  of  Wyom.,  Dep't  of  Psychology,  1910.     Bulletin,  no.  i,  pp.  51. 


DISCUSSION. 

THE   GALVANIC   PHENOMENON. 

In  a  note  published  in  THE  PSYCHOLOGICAL  BULLETIN,  May  15, 
1910,  Mr.  Dunlap  passes  a  severe  criticism  on  all  psycho-galvanic 
work  done  until  now,  and  especially  the  work  done  by  Dr.  Nelson 
and  myself.  Mr.  Dunlap's  objections,  however,  are  based  on  several 
misconceptions. 

First,  he  is  wrong  in  thinking  that  we  brush  aside  the  work  done 
by  Waller,  Einthoven  and  others.  On  the  contrary  our  work  is  in  full 
accord  with  that  of  the  above  investigators.  Their  work  is  in  accord 
with  our  conclusions  based  on  a  long  series  of  experiments  that  the 
galvanic  deflections  of  the  'galvanic  reflex'  are  due  to  an  E.M.F. 
which  is  muscular  in  origin,  since  the  heart  is  essentially  a  muscle  — 
its  histological  structure  being  intermediate  between  striated  and 
unstriated  muscle. 

Second,  the  zero  obtained  by  us  by  means  of  the  pure  platinum 
hypodermic  electrodes  is  an  absolute  zero.  There  is  no  difference  in 
the  reading  on  opening  or  closing  the  circuit.  This  zero  reading 
remained  steady  for  hours.  This  excludes  polarization  of  the  electrodes 
by  the  tissue-fluids.  The  zero-reading  is  steady  until  the  animal  is 
stimulated. 

Thirdly,  as  to  the  potential  of  different  points  of  the  body  on 
which  Mr.  Dunlap  lays  so  much  stress,  I  can  say  that  in  all  our 
experiments  we  found  that  it  made  no  difference  whatever  as  to  where 
the  hypodermic  platinum  electrodes  were  inserted.  Mr.  Dunlap's 
4  potentials '  are  entirely  hypothetical  as  far  as  the  hypodermic  elec- 
trodes are  concerned.  We  inserted  platinum  needle-electrodes  in  dif- 
ferent parts  of  the  body,  in  the  same  limb  or  in  different  limbs,  or  but 
a  few  inches  apart  and  found  no  deflections  whatever.  This  too  is 
fully  in  accord  with  all  the  work  done  in  physiology,  namely  that  there 
is  no  current  of  rest. 

Fourth,  the  platinum  electrodes  pick  up  an  E.M.F.  when  it 
exists  in  the  living  or  non-living  animal  tissues.  Mr.  Dunlap  utterly 
misconceives  the  strength  of  our  experiments  on  secretion  of  the  shoulder 
and  arm-pit.  The  E.M.F.  existing  in  the  secretion  of  the  shoulder 
and  arm-pit  are  not  due  to  the  physiological  processes  of  secretion,  but 
to  the  chemical  decomposition  of  the  products  of  the  sudorific  glands. 
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The  shoulder  gives  almost  no  sweat,  while  the  arm-pit  is  rich  in  secre- 
tory glands.  The  E.M.F.  is  generated  by  the  decomposition-products 
of  the  sweat  itself.  This  can  be  demonstrated  by  any  other  non- 
polarizable  electrodes. 

Mr.  Dunlap  writes  "  The  record  of  the  experiment  in  which  the 
electrodes  were  moved  in  the  tissue  is  not  convincing.  Apparently 
the  movements  were  made  before  the  galvanometer  deflections  had 
become  zero."  This  is  incorrect.  The  zero  reading  in  all  such 
experiments  is  absolutely  steady  as  is  clearly  stated  in  the  paper  and 
distinctly  shown  in  the  curves. 

Mr.  Dunlap  thinks  that  the  galvanic  reflex  has  not  really  been 
established.  About  three  years  ago  when  Dr.  Kalmus  and  myself 
started  on  this  work  we  had  the  same  scepticism  and  objections  as  Mr. 
Dunlap  advances  now.  After  having  carried  out  a  Jong  series  of  ex- 
periments at  the  Physical  Laboratory  of  the  Mass.  Institute  of  Tech- 
nology, Dr.  Kalmus  and  myself  demonstrated  beyond  a  shadow  of 
doubt  that  the  galvanic  reflex  is  a  fact.  The  present  work  with  Dr. 
Nelson  corroborates  our  former  work  and  proves  incontestably  that 
the  galvanic  reflex  is  not  due  to  any  artefacts  or  to  polarization,  or  to 
the  action  of  bodily  tissues,  but  that  it  is  due  to  an  electromotive  force 
generated  by  muscular  activity  under  the  influence  of  emotional  and 
affective  states. 

Mr.  Dunlap  says:  "  The  topography  of  the  potential  differences 
has  not  even  excited  their  curiosity.  Sidis  for  example  does  not  show 
that  the  two  electrodes  when  placed  an  inch  apart  would  not  give  the 
same  deflection  as  when  in  opposite  limbs."  The  place  of  insertion 
of  the  electrodes  makes  no  difference  whatever  in  the  galvanometric 
deflections.  The  place  of  insertion  shows  no  difference  of  potential. 

Instead  of  speculating  and  advancing  hypotheses  about  imaginary 
bodily  potentials,  Mr.  Dunlap  or  any  other  doubter  is  invited  to  come 
to  our  laboratory  and  witness  the  facts.  In  case  physiologists  and 
psychologists  or  psychopathologists  are  not  regarded  as  authoritative, 
physicists  of  the  Physical  Laboratory  of  the  Mass.  Institute  of  Tech- 
nology will  be  glad  to  demonstrate  the  truth  of  the  galvanic  phenome- 
non and  the  results  obtained  in  our  investigations. 

BORIS  SIDIS. 
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NOTES   AND   NEWS. 

WILLIAM  JAMES,  professor  emeritus  of  philosophy  in  Harvard 
University,  died  August  26  of  heart  disease  at  his  summer  home  at 
Chocorua,  N.  H.  Professor  James  was  born  in  New  York,  January 
n,  1842,  and  from  his  thirtieth  year  was  a  member  of  the  Harvard 
faculty.  Beginning  in  1872  as  instructor  in  the  department  of  com- 
parative anatomy  and  physiology,  he  was  made  assistant  professor  of 
philosophy  in  1880,  professor  of  philosophy  in  1885,  professor  of 
psychology  in  1889  and  again  professor  of  philosophy  in  1897.  In 
1907  he  retired  from  active  service  in  order  to  devote  himself  to 
philosophical  writing.  He  was  Gifford  lecturer  at  Edinburgh  for  the 
two  years  1889-1901.  As  one  of  his  latest  honors  he  was  this  year 
elected  foreign  associate  of  the  French  Academy  of  Moral  and  Political 
Sciences. 

AN  international  congress  has  been  called  u  f  or  the  study  of  all 
phenomena  occurring  in  living  beings  or  through  their  agency,  which 
appear  incapable  of  complete  explanation  by  laws  and  forces  of  nature 
already  known."  The  meetings  will  be  held  in  Paris  during  Novem- 
ber. The  official  title  is  '  Congres  international  de  psychologic  ex- 
pe"rimentale ' ;  the  aims  would  have  been  less  open  to  misinterpreta- 
tion had  the  name  Congress  for  Psychical  Research  been  adopted. 
We  trust  the  change  may  yet  be  made. 

DR.  MABEL  CLARE  WILLIAMS  has  been  advanced  from  an  instruc- 
torship  to  an  assistant  professorship  of  psychology  in  the  State  Uni- 
versity of  Iowa. 

DR.  KNIGHT  DUNLAP  has  been  advanced  to  an  associateship  in 
psychology  at  the  Johns  Hopkins  University. 

THE  August  number  of  the  BULLETIN,  dealing  especially  with 
Comparative  Psychology,  was  prepared  under  the  editorial  care  of 
Professor  Margaret  Floy  Washburn. 

THE  following  item  is  taken  from  the  press : 

DR.  J.  E.  W.  WALLIN,  of  the  New  Jersey  Training  School,  has 
accepted  the  position  of  director  of  the  newly-established  laboratory  of 
clinical  psychology  in  the  New  Jersey  village  for  epileptics  at  Skill  - 
man. 
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THE   PUZZLE   OF   COLOR   VOCABULARIES. 

BY  PROFESSOR  R.  S.  WOODWORTH, 

Columbia  University. 

It  was  Gladstone1  who  first,  in  1858,  called  attention  to  the  rather 
extraordinary  vagueness  of  early  color  nomenclature.  Collating  from 
the  Iliad  and  Odyssey  the  passages  which  referred  to  color,  he  found 
such  uncertainty  and  inconsistency  in  the  application  of  color  names 
as  to  lead  him  to  deny  to  the  Greeks  of  Homeric  times  any  clear 
notions  of  color  whatever.  "I  conclude,"  he  says,  "that  the  organ 
of  color  and  its  impressions  were  but  partially  developed  among  the 
Greeks  of  the  heroic  age." 

This  hypothesis  of  Gladstone  was  made  more  precise  and  given  a 
definite  evolutionary  character  by  Geiger,2  who,  extending  the  study 
to  many  ancient  literatures,  found  them  all  defective  in  the  same 
respect ;  they  all  showed  a  lack  of  any  clear  term  for  blue,  and  the 
oldest  of  them  had  also  none  for  green.  Speaking  of  the  Vedas, 
Geiger  says  :3 

"These  hymns,  consisting  of  more  than  10,000  lines,  are  nearly 
all  filled  with  descriptions  of  the  sky.  Scarcely  any  subject  is  more 
frequently  mentioned ;  the  variety  of  hues  which  the  sun  and  dawn 
display  in  it,  day  and  night,  clouds  and  lightnings,  the  atmosphere 
and  the  ether,  all  these  are  with  inexhaustible  abundance  exhibited  to 
us  again  and  again  in  all  their  magnificence ;  only  the  fact  that  the 
sky  is  blue  could  never  have  been  gathered  from  these  poems  by  any 
one  who  did  not  already  know  it  himself.  .  .  .  The  Bible,  in  which, 
as  is  equally  well  known,  the  sky  or  heaven  plays  no  less  a  part,  see- 

1  Studies  on  Homer  and  the  Homeric  Age,  III.,  457-499. 

2  Contributions  to  the  History  of  the  Development  of  the  Human  Race,  trans- 
lated by  D.  Asher,  Ixmdon,  1880. 

8 Ibid.,  pp.  50-61. 
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ing  that  it  occurs  in  the  very  first  verse,  and  in  upwards  of  430  other 
passages  besides  .  .  .  yet  finds  no  opportunity  either  of  mentioning 
the  blue  color. 

"  The  color  green  is  met  with  in  antiquity  one  stage  farther  back 
than  the  blue.  .  .  .  The  ten  books  of  Rigveda  hymns,  though  they 
frequently  mention  the  earth,  no  more  bestow  on  it  the  epithet  green 
than  on  the  heavens  that  of  blue." 

In  the  very  earliest  literary  remains,  according  to  Geiger,  there  is 
not  even  a  name  for  pure  yellow,  though  there  is  one  for  golden  or 
reddish  yellow;  red  appears  more  firmly  entrenched  than  yellow. 
And,  by  aid  of  etymology,  the  author  believes  it  possible  to  go  back  of 
even  the  earliest  literature,  and  "arrive  at  a  still  earlier  stage,  when 
the  notions  of  black  and  red  coalesce  in  the  vague  conception  of  some- 
thing colored." 

Following  his  general  doctrine  that  the  development  of  the  human 
mind  can  be  traced  by  aid  of  the  history  of  language,  Geiger  concludes 
that  in  an  early  stage  of  human  development,  only  a  vague  sense  of 
indefinite  color  existed ;  that  red  first  took  on  the  character  of  a  definite 
sensation,  and  that  the  other  colors  followed  in  the  order  of  the 
spectrum. 

The  views  of  Geiger  were  warmly  espoused  by  Magnus,1  who, 
besides  attempting  to  trace  a  gradual  evolution  in  the  use  of  color 
names  in  Greek  literature,  took  the  important  step  of  examining,  on  a 
wide  scale,  both  the  color  vocabularies  and  the  color  sense  of  existing 
primitive  peoples.  As  a  result  of  a  questionnaire,  with  a  set  of  colors 
to  be  named  and  distinguished,  sent  out  to  traders  and  missionaries, 
Magnus  discovered  that  most  primitive  tribes  possessed  a  color  nomen- 
clature which  was  incomplete  in  about  the  same  way  as  that  of  Homer 
or  of  the  Vedas.  But  he  also  found  that  the  limits  of  color  vision 
were  the  same  among  these  tribes  as  among  Europeans.  They  could 
see  and  distinguish  all  the  colors  from  red  to  violet,  though  usually 
they  did  not  possess  names  for  them  all.  This  discrepancy  between 
color  vision  and  the  color  vocabulary  was  in  itself  an  important  dis- 
covery, since  it  betrayed  the  weak  foundation  of  the  philological  ^ 
method. 

This  same  discrepancy,  however,  was  not  only  a  discovery,  but 
also  a  problem.    Why  should  color  nomenclature  not  be  fairly  adequate    ! 
to  the  development  of  the  color  sense,  and  why  should  it  be  so  much 
further  advanced  among  some  peoples  than  among  others  ?     In  partic- 
ular,  the  uniform  character  of  the  deficiency  constituted  a  problem. 

1  Die  geschichtliche  Enturickelung  des  Farbensinnes.  Leipzig :  1877. 
Untersuchungen  uber  den  Farbensinn  der  Natumdlker.  Jena  :  1880. 
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Magnus  was  able  to  establish  definite  laws  governing  the  growth  of 
color  vocabularies.  Color  nomenclature  begins,  almost  always,  with 
red,  and  spreads  to  the  other  colors  in  spectral  order,  usually  however 
skipping  transitional  colors  such  as  orange,  blue-green  and  violet. 
Practically  every  language  has  a  name  for  red ;  nearly  all  have  a  name 
for  yellow ;  but  comparatively  few  have  a  conventional  word  for  green, 
and  still  fewer  have  one  for  blue.  Neighboring  colors,  especially 
green  and  blue,  are  sometimes  called  by  the  same  name.  Where  a 
name  for  blue  is  absent,  a  blue,  or  at  least  a  saturated  blue,  is  very 
commonly  called  by  the  name  which  seems  primarily  to  designate 
black  or  dark  or  dull.  These  results  of  Magnus's  inquiry,  which  have 
been  generally  confirmed  by  later  observations,  certainly  set  a  pretty 
problem  in  folk  psychology. 

The  observations  of  Rivers,  on  both  the  color  vocabulary  and  the 
color  sense  of  several  primitive  groups,  are  probably  the  most  accur- 
ate and  important  which  we  possess.  He  has  examined  four  peoples 
by  a  constant  method :  the  Egyptian  peasants,1  the  Papuans  of  Torres 
Straits,2  the  Uralis  and  Sholagas  of  India,3  and  the  Todas  of  Southern 
India* ;  and  also  a  number  of  whites  (English)  for  purposes  of 
comparison. 

Among  the  natives  of  Torres  Straits  he  found  four  stages  in  the 
development  of  a  color  vocabulary  represented  in  different  islands. 
Some  of  these  stages  he  has  also  found  exemplified  in  Egypt  and 
India.  "In  the  lowest  there  appears  only  to  be  a  definite  term  for 
red  apart  from  white  and  black;  in  the  next  stage  there  are  defi- 
nite terms  for  red  and  yellow,  and  an  indefinite  term  for  green; 
in  the  next  stage  there  are  definite  terms  for  red,  yellow  and  green, 
and  a  term  for  blue  has  been  borrowed  from  another  language;  while 
in  the  highest  stage  there  are  terms  for  both  green  and  blue,  but  these 
tend  to  be  confused  with  one  another."  This  highest  stage  differs  but 
slightly  from  that  of  popular  language  in  Europe. 

To  complete  this  account  of  the  different  stages  of  color  nomen- 
clature, it  should  be  added  that  some  languages  have  no  conventional 
color  names  at  all.  Some  American  Indian  languages  show  this 
peculiarity  ;5  the  color  of  any  presented  object  will  be  said  to  be  like 

^Journal  of  the  Anthropological  Institute,  1901.     Vol.  31,  p.  239. 

2  Reports  of  the  Cambridge  Anthropological  Expedition  to  Torres  Straits, 
1901.  Vol.  2,  p.  48. 

3 Bulletin  Madras  Government  Museum,  1903.     Vol.  5,  p.  3. 

*  Brit.  Journ.  of  Psychol.,  1905.  Vol.  i,  p.  326;  this  article  contains  a 
brief  summary  of  all  his  results  on  color  sense ;  see  also  his  article  in  the  Pop. 
Science  Monthly,  1901.  Vol.  59,  p.  48. 

5  So  I  am  informed  by  Professor  F.  Boas. 
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that  of  some  other  object,  and  such  comparisons  are  often  very  accur- 
ately made ;  but  there  is  an  absence  of  fixed  usage  as  to  what  objects 
shall  constitute  the  standards  for  comparison,  so  that  color  language 
remains  in  a  fluid  state.  Rivers  observed  much  the  same  fact  in  the 
naming  of  certain  colors  by  the  natives  of  Torres  Straits.  Probably 
we  shall  be  right  in  recognizing  several  stages  in  the  establishment  of 
a  color  name :  in  the  first  stage  comparisons  are  fluid  and  there  is  no 
fixed  usage  ;  in  a  later  stage  usage  centers  about  some  one  comparison, 
so  that  all  objects  having  a  certain  (approximate)  color  are  said  to 
have  the  color  of  one  particular  object ;  in  a  later  stage,  as  described 
by  Wundt,1  the  name  becomes  abstract  in  the  sense  that  the  object  is 
no  longer  thought  of  when  its  name  is  used  as  the  designation  of  a 
color;  and  later  still  the  name  may  chance  to  become  obsolete  as 
applied  to  the  object  and  remain  exclusively  as  the  name  of  the  color. 
Obsolescence  of  the  original  usage  of  the  name  is  probably  a  purely 
incidental  feature,  but  is  of  interest,  when  it  occurs,  as  showing  antiq- 
uity of  the  color  meaning. 

Fixity  of  usage  depends  probably  on  frequency ;  where  the  need 
for  designating  a  certain  color,  or  range  of  colors,  is  infrequent,  the 
fluid  condition  of  color  designation  will  be  adequate,  and  no  occasion 
will  arise  for  stereotyping  the  name  or  for  dissociating  its  color  mean- 
ing from  its  reference  to  a  particular  object.  It  is  evident  that  grow- 
ing fixity  of  usage  by  no  means  indicates  a  finer  sensitivity  to  differences 
in  color,  since  each  stereotyped  color  name  covers  a  considerable  range 
of  discriminable  colors.  For  this  reason  the  original  fluid  method  of 
color  designation  persists  alongside  of  the  fixed  usage,  and  is  employed 
especially  by  those  who  need  to  designate  colors  more  precisely  than 
is  accomplished  by  the  use  of  the  conventional  names. 

Another  fact  which  has  not  hitherto  been  introduced  into  the  dis- 
cussion of  color  vocabularies  concerns  the  richness  of  European  lan- 
guages in  names  for  different  parts  of  the  spectrum.  The  fact  is  that 
the  English  language,  for  example,  is  much  richer  in  abstract  names 
for  the  colors  toward  the  red  end  of  the  spectrum  than  for  colors  toward 
the  violet  end.  The  following  list  includes  all  the  color  names  which 
I  have  been  able  to  find  in  modern  English,  in  which  the  color  refer- 
ence is  thoroughly  dissociated,  in  common  usage,  from  reference  to 
any  specific  object. 

For  the  reds  and  yellows  and  their  various  shades  :  red,  ruddy, 
rubicund,  russet,  roan,  auburn,  carmine,  crimson,  scarlet,  brown,  bay, 
sotrel,  dun,  yellow,  tawny,  sallow,  lurid.  (To  these  might  be  added 

^Volkerpsychologie,  1900,  Bd.  I,  Th.  2,  pp.  512-515. 
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buff,  maroon,  vermilion,  and  perhaps  such  words  as  magenta,  since 
the  objects  to  which  these  names  primarily  refer  are  not  known  by 
most  persons  who  use  the  names.) 

For  the  greens,  blues  and  violets :  green,  verdant,  blue,  azure, 
purple,  livid. 

To  the  fact  that  names  for  red  and  yellow  develop  first  in  the 
history  of  a  language  should  therefore  be  added  the  fact  that  they  pre- 
dominate in  the  European  languages.1  It  is  further  to  be  noted  that 
many  of  the  names  for  shades  of  red  and  yellow  are  applied  mostly  to 
men  and  animals.  Apparently  there  is  some  special  demand  for  names 
of  animal  colors.  Magnus  reports  that  the  Kaffirs  have  over  thirty 
words  and  expressions  to  designate  the  colors  and  markings  of  cattle ; 
and  regarding  another  people  of  herdsmen,  the  Ovaherero  or  Damara 
of  Southwest  Africa,  his  informant  makes  the  following  suggestive 
statement : 2 

''Colors  that  coincide  with  those  of  cows,  sheep  and  goats,  they  '  \\\ 
name  without  difficulty ;  but  whatever  is  not  a  color  of  cattle,  particu- 
larly blue  and  green,  they  cannot  name,  although  they  can  distinguish 
them  from  the  other  colors,  and  when  necessary  use  foreign  words  to 
designate  them.  .  .  .  Those  who  have  not  come  into  contact  with 
foreign  culture  and  foreign  names  cannot  name  green  and  blue,  and 
think  it  highly  amusing  that  there  should  be  names  for  these  colors." 
It  would  indeed  be  ridiculous  to  have  names  for  colors  simply  because 
the  colors  were  distinguishable. 

With  these  facts  of  color  language  before  us,  we  may  turn  to  the 
problem  of  explanation.  At  the  outset,  it  is  clear  that  no  such  view 
as  that  of  Geiger  can  longer  be  entertained.  The  absence  of  a  name 
for  a  sensory  quality  does  not  point  to  the  absence  of  the  quality.  The 
case  of  smell  is  particularly  convincing,  for  certainly  many  odors  are 
vivid  experiences,  likely  to  attract  the  attention  and  be,  relatively,  iso- 
lated from  a  total  sensory  complex,  and  often  they  are  practically  sig- 
nificant ;  and  yet  there  is  an  almost  complete  absence  of  abstract  odor 
names  from  all  languages.  Taste  nomenclature,  though  better  defined 

1  This  same  predominance  of  red  and  yellow  appears  in  the  Greek  and  Latin 
languages.     (See  W.  Schultz,  Das  Farbenempfindungssystem  der  Hellenen. 
Leipzig:  1904,  pp.  83,  95.)     The  Greek  was  superior  to  English  in  possessing 
well-marked  names  for  yellowish  green  (xhup6q )  and  for  a  more  bluish  green 
(irpaawog ) .     It  also,  apparently,  employed  several  names  for  blue,  distinguish- 
ing light  from  dark  blue  ;  but  the  exact  usage  is  here  difficult  to  determine. 
Kvavovc  was  apparently  applied  both  to  deep  blue  and  to  dark  gray  objects,  and 
this  is  one  of  the  '  confusions  '  which  have  led  repeatedly  to  the  conclusion  that 
the  Greeks  were  deficient  in  the  color  sense. 

2  Magnus,  Farbensinn  der  Naturvolker,  p.  9. 
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than  that  of  smell,  presents  some  striking  incongruences  with  taste 
sensation,  as  has  been  shown  by  Myers1  and  by  Chamberlain.8  Many 
languages  do  not  possess  four  words  to  correspond  to  the  four  tastes 
(which,  it  can  hardly  be  doubted,  are  the  property  of  all  races  of 
men),  and  even  where  the  language  is  complete  in  this  regard,  common 
usage  often  employs  one  taste  word  to  refer  to  substances  of  discrete 
tastes.  In  its  most  rudimentary  condition,  a  taste  vocabulary  consists 
simply  of  words  for  well-tasting  and  ill-tasting;  and  in  more  developed 
languages  this  affective  basis  of  taste  nomenclature  is  still  visible. 
Sweet  and  mildly  saline  are  often  called  by  one  name;  and  sour  and 
bitter  by  one  name.  Even  Scotch  villagers,  examined  by  Myers, 
described  a  weak  solution  of  quinine  as  having  <  a  sort  of  sour '  or  a 
1  sort  of  salty '  taste.  It  is  the  exception,  rather  than  the  rule,  when 
any  sensation,  either 'elementary  or  complex,  receives  a  special  name. 

Magnus,  as  the  result  of  his  inquiry,  was  forced  to  abandon  the 
»|  doctrine  of  a  close  correspondence  between  color  sense  and  the  color 
vocabulary ;  but  it  still  seemed  to  him  impossible  to  explain  the  de- 
ficiency of  names  for  green  and  blue  without  assuming  some  under- 
lying sensory  defect ;  and  he  is  inclined  to  the  view  that  these  sensations, 
though  present  in  primitive  folk,  were  perhaps  of  recent  development 
and  certainly  less  vivid  and  impressive  than  to  European  eyes.     Their 
j     lack  of   vividness,   he  supposed,  was  the  cause  of   their  remaining 
nameless. 

This  more  moderate  form  of  the  Gladstone-Geiger  hypothesis, 
though  practically  obsolete  for  two  decades,  has  come  into  renewed 
prominence  through  the  support  of  Rivers.  Though  this  author 
admits  the  existence  of  other  factors  in  the  development  of  color  lan- 
guage, he  regards  a  lack  of  vividness  of  the  sensation  of  blue  as  of 
great  importance.  This  conclusion  seems  to  him  to  be  indicated  by 
the  results  of  his  measurements  of  the  sensitiveness  of  different  peoples 
to  colors.  His  measurements  determined  the  faintest  tint  of  red, 
yellow  and  blue  which  could  be  recognized  and  named.  His  results 
on  four  primitive  peoples,  as  compared  with  the  English,  show  aver- 
age thresholds  for  the  five  groups  which  are  in  fairly  close  agreement, 
with  the  following  exceptions.  The  English  have  a  much  lower 
threshold  for  yellow  and  for  blue  than  any  of  the  more  primitive 
groups ;  and  one  of  his  primitive  groups  (the  Murray  Islanders)  show 
a  much  lower  threshold  for  red  than  either  the  English  or  any  of  the 
remaining  groups. 

1{The  Taste-names  of  Primitive  Peoples,'  Brit.  Journ.  of  Psychol.,  1904, 
Vol.  I.,  p.  117. 

2  'Primitive  Taste  Words, ^  Amer.  Journ.  ofPsychol.,  1903,  Vol.  14,  p.  146. 
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The  only  one  of  these  differences  which  is  emphasized  by  Rivers 
is  the  greater  sensitiveness  of  the  English  for  blue.  This  seems  to 
him  of  importance  as  showing  that  the  absence  of  a  name  for  blue  is 
actually  associated  with  a  certain  degree  of  insensitiveness  for  this 
color.  The  low  threshold  of  the  English  for  yellow  does  not  impress 
him  as  significant,  and  yet,  though  it  is  less  marked  than  their  low 
threshold  for  blue,  it  cannot  be  explained  by  the  probable  error  of  his 
observations,  but  is,  on  the  contrary,  rather  striking.  It  creates  some 
difficulty  in  the  way  of  using  the  facts  in  explaining  color  nomencla- 
ture, since  the  name  for  yellow  is  present,  though  the  sensitiveness  to 
that  color  is  comparatively  blunt. 

A  more  serious  difficulty  with  Rivers'  results  is  that  so  much  de- 
pends on  the  group  of  41  educated  Englishmen  whose  average  gives 
the  basis  for  comparison. 

The  individuals  in  this  group  differed  greatly  from  each  other  in 
sensitiveness  to  the  colors.  Rivers  ascribes  this  variability,  in  case  of 
red,  to  the  probable  presence  in  the  group  of  some  individuals  with  a 
tendency  to  red-green  blindness  —  though  demonstrably  color  blind 
individuals  were  of  course  excluded  —  and  in  the  case  of  blue,  to  the 
possibility  that  some  of  his  Englishmen  helped  out  sensation  by  in- 
ference, calling  a  glass  blue  when  they  did  not  detect  either  of  the  two 
more  easily  recognized  colors.  It  is  possible,  accordingly,  that  the 
English  threshold  for  red  is  too  high,  and  for  blue  too  low,  to  compare 
fairly  with  the  thresholds  of  the  primitive  groups ;  and,  if  so,  the  cor- 
rected result  would  read  simply  that  the  English  were  able  to  recog- 
nize and  name  fainter  tints  than  the  other  races  tested.  Such  a  result 
might  well  be  due  to  a  better  adaptation  of  the  educated  subjects  to 
the  conditions  of  the  test,  and  to  their  greater  habituation  to  analyzing 
and  naming  pale  colors.1 

Rivers  himself  accepts  the  low  sensitivity  of  his  primitive  groups 
to  blue  as  a  well-established  fact,  and  offers  alternative  explanations 
for  it.  One  of  his  suggestions  is  new  and  deserves  careful  attention. 
<k  The  Murray  Islander,"  he  says,  "  differs  from  the  Englishman  in  two 

1  That  this  statement  represents  the  true  state  of  the  case,  I  am  strongly 
inclined  to  believe,  on  the  basis  of  tests  of  several  more  or  less  primitive  peoples 
made  by  Dr.  Bruner  and  myself  at  the  St.  Louis  Exposition.  Publication  of 
the  full  results  of  our  work  has  been  unduly  delayed ;  and  I  will  simply  state 
that  our  test  called  for  fine  discrimination  of  color  tones,  instead  of  the  recog- 
nition of  pale  tints,  and  is  therefore,  in  strictness,  not  comparable  with  that  of 
Rivers.  At  the  same  time,  we  found,  clearly  enough,  that  all  the  primitive 
peoples  were  inferior  to  white  Americans  in  this  test,  but  that  the  inferiority 
was  no  more  marked  in  the  blues  than  in  the  reds  and  yellows.  Some  of  these 
primitive  people,  however,  possess  no  names  for  green  and  blue. 
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important  respects ;  he  is  more  primitive  and  he  is  more  pigmented, 
and  his  insensitiveness  to  blue  may  be  either  a  function  of  his  primi- 
tiveness  or  of  his  pigmentation.  In  other  words,  it  is  possible  that 
his  insensitiveness  may  depend  on  the  lack  of  development  of  some 
physiological  substance  or  mechanism,  which  acts  as  the  basis  of  the  sen- 
sation blue  in  ourselves,  or  it  may  only  depend  on  the  fact  that  the  retina 
of  the  Papuan  is  more  strongly  pigmented  than  that  of  the  European. 
There  is  some  reason  to  think  that  this  latter  factor  is  the  more  impor- 
tant. We  know  that  the  macula  lutea  in  the  retina,  which  contains  the 
region  of  most  distinct  vision,  is  pigmented,  and  that  as  a  consequence 
of  the  reddish-yellow  color  of  its  pigment,  blue  and  green  rays  are  more 
strongly  absorbed  than  red  and  yellow;  we  have  reason  to  believe 
further  that  the  macula  of  dark  races  is  more  pigmented  than  that  of 
ourselves.  The  consequence  would  be  that,  in  dark  races,  blue  and 
green  would  be  more  strongly  absorbed,  and  consequently  there  would 
be  a  certain  degree  of  insensitiveness  to  these  colors,  as  compared  with 
red  and  yellow." l 

This  suggestion  regarding  retinal  pigmentation  is  the  more  deserv- 
ing of  attention  since  Lindsay  Johnson  2  has  reported  his  ophthalmo- 
scopic  examinations  of  the  fundus  oculi  in  various  races,  and  shown 
that  the  color  of  it  ranges  from  orange-red  in  fair-haired  Europeans 
to  dark  chocolate  in  the  negro.  What  effect  these  differences  in  pig- 
mentation should  have  on  color  vision,  however,  remains  to  be  worked 
out.  Meanwhile,  this  suggestion  by  no  means  contains  a  full  explan- 
ation of  the  peculiar  order  of  growth  of  color  vocabularies,  since  this 
order  has  apparently  been  the  same  in  light-skinned  as  in  dark-skinned 
races.  Even  the  Welsh  language  of  today,  according  to  Rivers,  has 
no  word  for  blue.3  The  late  appearance  of  names  for  green  and  blue 
is  too  wide-spread  a  phenomenon  to  be  explained  in  terms  of  racial 
differences. 

Now,  finally,  to  make  an  attempt  at  a  positive  explanation  of  the 
puzzle  of  color  vocabularies.  The  matter  now  appears  to  me  —  after 
several  years  of  consideration  —  rather  simple  and  devoid  of  psycho- 
logical interest,  except  perhaps  from  its  bearing  on  the  methods  of 
folk  psychology.  We  may  fairly  assume,  with  Wundt,4  that  abstract 

I  color  names  are  of  relatively  late  introduction  into  any  language,  and 
that  they  developed  out  of  names  for  colored  objects ;  so  that  the 
question  is  primarily  regarding  that  hardening  and  dissociation  of 

lPop.  Science  Monthly,  1901.     Vol.  59,  p.  52. 

2  Philos.  Trans.  Roy.  Soc.  London,  1901,  ser.  B,  Vol.  194,  p.  i. 

3  Op.  cit.,  p.  48. 
*Loc.  cit. 
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linguistic  usage  of  which  mention  was  previously  made.  What 
requires  explanation  is  rather  the  development  of  this  fixity  of  usage 
than  its  absence ;  some  need  for  it  must  be  pointed  out,  and  this  need 
must,  undoubtedly,  include  frequency  of  reference  to  the  color. 

It  is  further  evident  that  the  color  implication  of  the  name  of  an 
object  would  never  be  dissociated  from  the  whole  connotation  of  the 
name,  if  there  existed  no  other  object  of  similar  color,  to  which  there 
was  frequent  need  to  refer.     A  color  name  can  scarcely  develop  ex-    ji 
cept  where  there  are  a  variety  of  objects  of  the  same  general  color. 

A  further  necessity  is  brought  into  view  by  considering  the  func- 
tion of  color  in  practical  and  primitive  life.  The  color  of  an  object 
is  not  a  practically  important  character,  except  as  a  ready  means,  and 
often  the  readiest  means,  of  identifying  the  object  and  distinguishing 
it  from  its  background.  It  is  where  color  serves  as  the  mark  of  an 
important  object,  or  condition  of  an  object,  that  a  color  name  would 
be  most  likely  to  develop.  But  a  color  name  need  not  always  develop 
even  in  these  circumstances,  for  practical  tendencies  lead  us  to  pass 
quickly  from  a  sign  to  the  thing  signified,  and  to  speak  of  the  thing 
signified  rather  than  of  the  sign.  We  speak  of  a  gray  patch  in  the 
sky  as  a  cloud,  of  a  red  spot  on  the  skin  as  blood ;  we  speak  of  a 
berry  as  ripe  rather  than  red,  of  a  knife  as  rusty  rather  than  brown, 
of  meat  as  well  done  or  underdone  rather  than  as  brown  or  red.  In 
such  cases  the  color  is  the  mark  by  which  the  condition  of  the  thing 
is  known,  but  what  is  named  is  the  condition  rather  than  the  mark. 

Such  considerations  make  clear  the  lack  of  a  need  for  color  names, 
and  account  for  the  widespread  poverty  of  languages  in  such  names. 
They  also  help  to  explain  why  red  and  yellow  are  so  much  more 
generously  supplied  with  names  than  green  and  blue. 

Green  and  blue,  in  nature,  are  predominantly  background  colors, 
while  red  and  yellow  are  usually  the  colors  of  small  objects  contrasting 
with  the  background  and  recognized  most  readily  by  their  color.  More 
than  this,  red  and  yellow  are  the  usual  colors  of  such  important  objects 
as  ripe  fruits,  domestic  animals,  wild  animals  to  be  hunted  or  avoided, 
blood  and  flesh.  It  is  as  animal  colors,  and  particularly  as  mammalian 
colors,  that  red  and  yellow,  with  their  darker  shades,  are  most  impor- 
tant to  primitive  man ;  and  it  would  be  hard  to  point  out  any  equal 
importance  of  green  and  blue.  Particularly  in  distinguishing  cattle 
from  one  another,  for  purposes  of  barter,  or  for  many  other  purposes 
of  the  herdsman,  is  it  necessary  to  use  the  color  as  a  mark,  and  to  des- 
ignate an  individual  by  its  color.  If  cows  had  affected  the  blues  and 
greens,  the  history  of  color  vocabularies  would  probably  have  been 
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quite  different.  It  is  also  true  *  that  the  most  accessible  and  most  used 
pigments  are  red  and  yellow,  and  the  use  of  pigments  might  easily  give 
rise  to  a  variety  of  objects  alike  save  in  color  and  needing  to  be  desig- 
nated by  reference  to  their  color.  Probably  the  exact  history  of  names 
for  red  and  yellow  has  been  different  in  different  tribes. 

Needs  for  the  names  of  red  and  yellow  are  thus  not  far  to  seek, 
but  the  case  is  different  with  green  and  blue.  It  would  be  hard  to 
show  wherein  primitive  man  suffers  inconvenience  from  lack  of  names 
for  green  and  blue.  He  needs,  indeed,  to  observe  and  speak  of  the 
difference  between  growing  and  ripe  or  dead  vegetation,  but  names 
for  ripe  and  unripe,  fresh  and  dried,  living  and  dead  supply  this  need 
admirably,  and  have  the  advantage  of  sticking  close  to  the  inner  con- 
ditions indicated  by  the  color  signs.  Similarly,  primitive  man  needs 
to  observe  and  speak  of  the  difference  between  a  blue  and  a  gray  sky, 
but  weather  names  supply  this  need.  We  ourselves  abandon  our  color 
names  when  speaking  of  the  sky  in  a  practical  connection.  We  are 
unlikely  to  refer  to  it  as  deep  blue,  or  grayish  blue,  or  mottled  blue 
and  gray,  or  uniformly  gray,  when  what  we  mean  is  that  it  is  clear, 
hazy,  fair  or  overcast.  So  long  as  vegetation  and  the  sky  are  the  only 
objects  in  which  the  colors  green  and  blue  are  of  practical  importance, 
no  motive  can  be  assigned  for  the  use  of  special  names  for  these 
colors.  And  it  is  hard  to  think  of  other  objects  of  these  colors  — 
especially  of  blue  —  which  are  important  in  primitive  conditions. 
With  the  introduction  of  green  and  blue  paints  and  dyes,  these  colors 
become  important  marks  in  distinguishing  household  objects ;  and  it 
is  probably  owing  to  the  use  of  pigments  that  names  for  green  and 
blue  have  become  stereotyped  in  European  languages. 

1  Cf.  Rivers,  Pop.  ScL  Mo.,  1901,  Vol.  59,  p.  56. 
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A  REVIEW  OF  THE  RECENT  LITERATURE  ON  THE 
PSYCHOLOGY  OF  SEX. 

Although  the  past  few  years  have  witnessed  the  appearance  of  a 
number  of  comprehensive  and  even  encyclopedic  works  on  various 
aspects  of  the  problem  of  sex,  there  has  been  comparatively  little  ad- 
vance in  knowledge  of  the  mental  characteristics  of  sex.  The  few; 
positive  contributions  in  the  literature  of  anatomy  and  experimental 
psychology  I  will  review  first,  and  will  then  deal  briefly  with  the  more 
pretentious  treatises  which  are  summaries  and  theoretical  discussions. 

The  most  important  single  contribution  to  our  knowledge  of  the 
facts  of  the  case  is  to  be  found  in  Dr.  Franklin  P.  Mall's  paper  '  On 
Several  Anatomical  Characters  of  the  Human  Brain  Said  to  Vary 
According  to  Race  and  Sex,  with  Especial  Reference  to  the  Weight 
of  the  Frontal  Lobe  '  (Am.  J.  of  Anat.,  IX.,  p.  i,  1909).  Dr.  Mall's 
general  conclusion  is  that  there  is  as  yet  no  reliable  evidence  for  the 
variation  of  anatomical  characters  with  either  race  or  sex.  The  belief 
that  the  brains  of  females  differ  from  those  of  males  has  been  widely 
accepted,  and  has  been  thought  to  be  conclusive  evidence  of  the  per- 
manent inferiority  of  the  female  mind.  The  points  in  which  the 
female  brain  has  been  said  to  be  inferior  to  the  male  are:  (i)  total 
weight;  (2)  proportionate  weight  of  the  frontal  lobe  indicated  by  (a) 
actual  weighings,  and  (6)  determinations  of  the  position  of  the  central 
sulcus;  (3)  the  area  of  the  corpus  callosum ;  (4)  the  complexity  of 
gyri  and  sulci ;  (5)  the  conformation  of  gyri  and  sulci ;  and  (6)  the 
rate  of  development  of  the  cortex  in  the  foetus.  Dr.  Mall's  paper  gives 
a  critical  review  of  the  literature  of  the  subject  to  date,  and  adds  im- 
portant new  data. 

It  is  now  a  generally  accepted  belief  that  the  smaller  gross  weight 
of  the  female  brain  has  no  significance  other  than  that  of  the  smaller 
average  size  of  the  female.  With  regard  to  the  other  anatomical  char- 
acters enumerated,  Dr.  Mall  shows  that  those  observers  who  have  found 
differences  characteristic  of  sex  have  been  guilty  of  serious  errors  in 
scientific  procedure.  They  have  based  conclusions  on  too  small  a 
series  of  observations,  have  used  methods  too  crude  to  make  anything 
but  large  and  constant  differences  (which  they  did  not  obtain)  signifi- 
cant, have  made  their  determinations  with  a  knowledge  of  the  sex  of 
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the  brain  under  consideration^  and  have  even,  in  some  cases,  drawn 
conclusions  not  justified  by  their  own  data.  Those  observers  who  have 
avoided  these  errors  have  found  no  differences  characteristic  of  sex. 
Dr.  Mall  himself  finds  none,  and  is  inclined  to  believe  that  they  do 
not  exist.  The  only  exception  to  this  statement  is  that  he  finds  some 
evidence  of  a  greater  tendency  of  the  male  brain  to  vary  from  the 
normal  conformation  of  gyri  and  sulci. 

Waldeyer  in  his  paper  '  Ueber  Gehirne  menschlicher  Zwil lings-  und 
Drillingsfruchte  verschiedenen  Geschlechts'  (Zett.  f.  EthnoL,  1908, 
Bd.  40,  S.  262-272)  agrees  with  Dr.  Mall  that  it  is  by  no  means  a 
general  law  that  the  male  brain  in  twin  foetuses  of  different  sex  is 
further  advanced  in  the  formation  of  convolutions  than  the  female. 
The  male  foatus  is  frequently,  though  not  always,  larger  than  the 
female;  and  in  case  it  is  larger,  usually  has  a  more  developed  cortex. 

Experimental  psychology  has  yielded  a  few  scattered  researches 
bearing  on  the  psychology  of  sex.  They  deal  with  ( i )  motor  func- 
tions, (2)  sensory  processes,  and  (3)  intellectual  processes.  Wells, 
1  Sex  Differences  in  the  Tapping  Test'  {Amer.  J.  of  Psychol. ,  1909, 
PP-  354~3^3)  carried  out  a  series  of  experiments  in  tapping  on  a  tele- 
graph key,  in  which  he  used  ten  men  and  ten  women,  attendants  in  an 
insane  asylum,  as  subjects.  He  found  the  men  somewhat  superior  to 
the  women  in  the  rate  of  tapping,  but  detected  no  difference  between 
them  in  fatigue  —  a  fact  probably  explained  by  the  very  slight 
amount  of  fatigue  involved.  (See  Thompson,  Mental  Traits  of  Sex, 
p.  14,  where  the  test  involved  much  more  intense  fatigue.)  He 
found  a  greater  difference  in  the  efficiency  of  the  two  hands  in 
women  than  in  men.  (Compare  below,  Schuyten.)  The  women 
Wells  found  on  the  whole  more  variable  than  the  men  —  a  heresy 
which  he  attributes  to  their  greater  affectability.  Schuyten,  '  Bijdrage 
tot  de  Kennis  der  Rechts-  en  Linkshandigheid  van  de  onderste  lede- 
maten  (Paedologisch.  Jaarboek,  10,  S.  42-51,  1908),  found  that  in 
both  sexes  the  left  leg  preponderates  over  the  right  in  length  and  in 
development,  but  the  difference  is  greater  in  men  than  in  women, 
greater  in  women  than  in  children.  Miss  Downey,  *  Judgments  on 
the  Sex  of  Handwriting'  (PSYCHOL.  REV.,  XVII.,  p.  205,  1910),  in- 
vestigated sex  differences  in  the  complicated  function  of  handwriting. 
Her  method  was  to  collect  200  envelopes  addressed  by  educated  men 
and  women,  100  by  each  sex.  These  were  sorted  according  to  sex  by 
thirteen  people.  The  percentage  of  right  judgments  was  about  the 
same  as  in  Binet's  tests.  It  ranged  from  60  to  77  per  cent.  If  only 
those  judgments  are  recorded  of  which  the  observer  felt  certain,  the 
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percentage  is  raised  materially.  The  characteristics  of  handwrit- 
ing on  which  judgments  of  sex  were  based  were  that  the  typical 
feminine  hand  is  colorless,  conventional,  neat,  and  small,  and  fre- 
quently shows  signs  of  unaccustomedness ;  while  the  typical  male 
hand  is  4  bold,  or  careless,  or  experienced,  above  all  individual.'  In 
the  case  of  ten  men  and  seventeen  women  there  was  an  inversion  of 
the  sex  signs,  leading  to  constant  false  judgments.  Of  the  ten  men, 
at  least  two  had  done  very  little  writing,  and  four  others  were  teachers 
—  a  profession  which  fosters  a  conventional  hand.  Of  the  seventeen 
women,  at  least  half  had  been  accustomed  to  more  than  a  usual  amount 
of  writing.  Miss  Downey  concludes  that  the  sex  signs  of  handwriting 
are  of  social  rather  than  psychophysiological  origin.  They  are  largely 
determined  by  (i)  the  amount  of  writing  done,  (2)  age  and  (3)  pro- 
fessional requirements. 

The  only  contribution  I  have  been  able  to  find  dealing  with  any 
phase  of  sensory  processes  in  relation  to  sex  is  the  article  by  Winch 
on  'Colour  Preferences  of  School  Children'  {British  J.  of  PsychoL , 
III,  p.  42,  1909).  His  method  was  to  ask  each  of  2,000  school 
children  to  write  the  four  primary  colors,  black  and  white  in  the  order 
of  preference.  The  results  were  then  tabulated  according  to  age,  sex 
and  position  in  school.  Winch  found  constant  differences  correlated 
with  sex  which  he  considers  characteristic,  but  he  makes  no  attempt 
to  interpret  them.  An  examination  of  his  tables  shows  that  the  like 
points  between  the  two  sexes  are  far  more  striking  than  their  differ- 
ences. In  both  cases  blue  ranks  first  and  red  second,  while  black  is 
last.  The  sexual  differences  are  that  very  young  boys  sometimes  rank 
red  first,  while  girls  never  do.  White  is  somewhat  more  popular  with 
girls  than  with  boys,  while  green  and  yellow  are  a  trifle  more  popular 
with  boys  than  with  girls.  It  is  at  least  a  very  plausible  guess  that 
white  gains  its  greater  popularity  among  the  girls  by  virtue  of  white 
dresses,  their  gala  attire.  The  trifling  displacements  of  green  and 
yellow  in  the  girls'  records  as  compared  with  the  boys  may  easily  be 
explained  by  the  higher  rank  of  white.  To  speak  of  genuine  sexual 
differences  in  color  preference  on  the  basis  of  these  tests  seems  far- 
fetched. 

In  the  realm  of  intellectual  processes  recent  experimentation  has 
dealt  only  with  association.  Of  the  two  studies  of  association,  I  will 
deal  first  with  the  more  detailed,  though  it  was  published  later. 
Wrenschner,  4  Die  Reproduction  und  Association  von  Vorstellungen ' 
(Zezt.  f.  PsychoL,  Erganzb.  Ill,  1907-1909)  makes  elaborate  com- 
parisons between  men  and  women,  the  cultured  and  the  uncultured, 
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and  children  and  adults  —  all  on  results  obtained  from  twenty-two 
individuals.  He  examined  two  children,  two  servant  maids,  three 
working  men,  five  educated  women,  and  ten  educated  men.  Although 
generalizations  based  on  such  an  exceedingly  small  number  of  subjects, 
and  frequently  on  trifling  differences  in  the  data,  seem  of  very  doubt- 
ful value,  I  will  state  briefly  his  conclusions  with  regard  to  sex.  He 
found  that  men  have  a  shorter  reaction  time  for  association  than 
women.  There  are,  as  far  as  I  know,  no  other  tests  made  by  the 
reaction  time  method.  Tests  made  by  requiring  the  subject  to  write 
a  series  of  associations  to  a  given  word  (see  Thompson,  /.  c.,  p.  131) 
have  yielded  contradictory  results.  With  regard  to  qualitative  differ- 
ences in  association,  he  makes  the  following  statements.  Men  pre- 
ponderate in  the  number  of  symmetrical  reactions,  mediate  associa- 
tions, multiple  associations,  associations  by  content,  tendency  to 
visualize,  experience  of  emotional  coloring,  tendency  to  use  previous 
stimulus  words  in  reacting,  number  of  unintended  answers,  and 
reduction  with  practice  of  the  tendency  to  repeat  the  stimulus  word. 
Women  preponderate  in  the  number  of  formal  associations,  the  num- 
ber of  long  reaction  words,  the  variety  of  answers  to  a  given  stimulus 
word,  the  number  of  failures  to  react,  the  number  of  mistakes  in  the 
apprehension  of  the  stimulus,  the  tendency  to  individualize,  to  reject 
answers  because  of  emotional  coloring,  and  to  experience  a  rivalry  in 
answers.  From  these  characteristics  Wrenschner  draws  the  following 
formidable  set  of  conclusions  with  regard  to  the  process  of  association 
in  the  sexes.  Women  as  compared  with  men  show  abnormality  of 
reaction,  meager  presentations,  a  less  active  flow  of  ideas,  less  variety 
in  ideas,  a  greater  frequency  of  formal  associations,  imperfect  adapta- 
tion to  the  conditions  of  the  experiment,  a  more  concrete  form  of  re- 
sponse, a  more  subjective  attitude,  more  indecision,  and  a  less  active 
attitude  toward  the  experiment.  It  would  be  a  simple  matter  to  take 
Wrenschner's  own  data  and  derive  quite  a  different  set  of  generaliza- 
tions which  would  have  at  least  as  much  value  as  those  he  has  drawn. 
Emma  Fiirst,  *  Statistische  Untersuchungen  iiber  Wortassoziationen 
und  iiber  familiare  Obereinstimmungen  im  Reactionstypus  bei  Unge- 
bildeten'  {J>f*  Psychol.  und NeuroL,  IX.,  S.  243,  1907),  carried  out 
association  tests  on  100  individuals,  men,  women,  and  children,  with 
the  purpose  of  examining  family  likenesses  in  the  type  of  association. 
She,  like  several  previous  observers,  found  that  women  have  a  greater 
tendency  than  men  to  the  predicative  type  of  association  —  a  statement 
with  which  Wrenschner  does  not  agree.  She  found  men  more  given  , 
to  outer  and  women  to  inner  associations,  and  that  men  preponderate 
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in  the  definition  type  of  association.  Like  Wrenschner,  she  detects 
a  more  personal  attitude  in  the  women.  She  found  more  uniformity 
among  •  the  ideas  of  related  women  than  among  those  of  related 
men.  If  her  table  of  results  is  formulated  according  to  formal 
associations  and  associations  by  content,  the  result  accords  with 
Wrenschner's  statement,  though  the  difference  between  the  sexes  is 
too  slight  to  be  really  significant.  The  two  sets  of  results  agree,  then, 
in  finding  formal  associations  more  frequent  among  women,  and  asso- 
ciations by  content  among  men,  and  in  detecting  a  more  personal  atti- 
tude on  the  part  of  women.  With  regard  to  the  other  topics  discussed, 
either  they  disagree,  or  the  two  sets  of  results  are  not  comparable. 

Though  there  is  no  very  recent  experimentation  on  memory  as 
correlated  with  sex,  Max  Offner,  in  his  book  Das  Geddchtnis  (Berlin, 
1909),  devotes  a  brief  section  to  a  summary  of  the  experimental 
material.  For  the  sake  of  the  value  of  the  book  as  a  whole,  one  hopes 
that  his  account  of  experimentation  on  other  phases  of  the  memory 
problem  is  more  accurate  than  that  of  this  section.  By  means  of 
omissions  and  misrepresentations  he  gives  quite  a  wrong  impression 
of  the  general  trend  of  experimentation  on  the  subject.  He  seems  to 
have  singled  out  the  few  cases  in  which  males  were  shown  to  excel  in 
some  phase  of  memory,  and  ignored  many  of  the  cases  in  which  the 
reverse  was  true.  In  quoting  Lobsien's  results  he  states  the  fact  that 
boys  were  slightly  more  accurate  in  reproducing  the  exact  order  of  a 
series,  and  omits  to  mention  the  fact  that  the  general  range  of  memory 
was  shown  to  be  decidedly  better  in  girls.  He  also  misrepresents 
Miss  Thompson's  results.  She  found  memory  distinctly  better  in 
women  for  both  visual  and  auditory  material,  instead  of  a  geringe 
Ueberlegenheit  der  Mddchen  auf  visuellem  Gebiete,  and  is  entirely 
innocent  of  the  starkeres  Abschweifen  der  Reproduction  vom  Gegen- 
stand  on  the  part  of  the  women  with  which  she  is  credited. 

In  an  article  in  the  American  Journal  of  Psychology  (XXI.,  p. 
114,  1910)  on  '  Spontaneous  Constructions  and  Primitive  Activities  of 
Children  Analogous  to  those  of  Primitive  Man,'  Acher  draws  some 
comparisons  between  the  activities  of  boys  and  girls,  based  on  the 
answers  to  a  questionnaire.  He  says  that  boys  are  more  interested 
than  girls  in  points  and  edges  because  of  their  use  of  knives  and  stick- 
ing instruments ;  both  sexes  collect  string,  but  they  use  it  for  different 
purposes  —  boys  to  tie  hard  knots,  fish,  and  fly  kites;  girls  to  tie  dec- 
orative knots,  crochet,  and  make  ornaments ;  girls  are  more  apt  than 
boys  to  attempt  to  modify  bodily  form ;  boys  show  a  much  greater 
interest  than  girls  in  the  use  of  the  whip  and  in  throwing.  The  in- 
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terpretation  of  such  observations  is  obviously  sociological  rather  than 
psychological. 

The  most  important  of  the  comprehensive  discussions  of  the  ques- 
tion of  sex  are  those  of  Iwan  Bloch,  The  Sexual  Life  of  our  Times; 
its  Relation  to  Modern  Civilization  (London:  Rebman,  1909),  and 
the  work  entitled  Mann  und  Weib.  Ihre  Beziehung  zu  einander 
und  zum  Kulturleben  der  Gegenivart  (Stuttgart:  Union,  1908) 
edited  by  R.  Kossmann  and  J.  Weiss,  and  written  by  a  dozen  or  more 
authors.  Havelock  Ellis  makes  another  contribution  to  the  field  in 
the  volume  called  Studies  in  the  Psychology  of  Sex,  Vol.  VI.,  Sex 
in  Relation  to  Society  (Philadelphia:  Davis,  1910).  None  of  these 
works  are  to  be  considered  important  from  the  point  of  view  of  psy- 
chology, except  for  the  fact  that  they  and  similar  works  contain  the 
only  psychological  accounts  of  the  sexual  impulse  itself  which  we 
possess.  Such  material  is  difficult  to  obtain  and  difficult  to  evaluate, 
and  it  will  probably  be  a  long  time  before  it  has  much  scientific  value. 
The  chief  point  of  agreement  among  these  writers  is  that  the  sexual 
impulse  is  much  less  intense  in  women  than  in  men.  Aside  from 
this  discussion,  these  works  contain  no  original  psychological  data. 
Although  it  is  impossible  to  discuss  the  problems  of  sexual  physiology 
and  hygiene,  sexual  ethics,  the  theory  and  practice  of  marriage,  and 
prostitution,  without  at  times  adopting  the  psychological  point  of  view, 
it  is  not  the  dominant  one  in  any  of  these  books.  They  belong  rather 
in  the  field  of  sociology.  The  work  of  Kisch,  The  Sexual  Life  of 
Women  (New  York:  Rebman,  1910),  and  of  Mertens,  Das  sexuelle 
Problem  und  seine  moderne  Krise  (Miinchen :  Kupferschmid,  1910), 
are  written  exclusively  from  the  physiological  standpoint.  They  deal 
with  problems  of  sexual  hygiene,  sexual  disease,  and,  as  a  corollary, 
sexual  education.  It  is  well  worth  while  in  passing  to  remark  that  all 
of  the  group  of  books  under  discussion  advocate  more  instruction  for 
children  in  matters  of  sex.  Most  of  them  agree  that  such  instruction 
should  begin  not  later  than  the  sixth  year.  There  is  a  difference  of 
opinion  as  to  whether  it  should  form  part  of  the  curriculum  of  the 
public  schools.  In  addition  to  these  larger  works,  there  is  the  usual 
crop  of  magazine  articles  on  various  phases  of  the  psychology  of  sex. 

The  general  impression  produced  by  a  survey  of  this  motley  mass 
of  material  is  first,  that  the  literature  of  the  subject  is  improving  in 
tone.  There  is  perhaps  no  field  aspiring  to  be  scientific  where  flagrant 
personal  bias,  logic  martyred  in  the  cause  of  supporting  a  prejudice, 
unfounded  assertions,  and  even  sentimental  rot  and  drivel,  have  run 
riot  to  such  an  extent  as  here.  It  is  very  significant  to  note  the  im- 
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portance  ascribed  by  Dr.  Mall  to  the  personal  equation  in  so  tangible 
and  definite  a  problem  as  that  of  comparing  the  anatomical  characters 
of  the  brains  of  the  sexes.  The  outcome  of  problems  where  personal 
opinion  has  a  still  larger  scope  should  be  received  with  far  more  crit- 
ical caution  than  heretofore.  The  signs  in  the  literature  of  greater 
moderation  in  tone  and  more  respect  for  evidence  are  in  the  direction 
of  a  much  needed  reform. 

As  to  content,  there  seems  to  be  a  general  trend  toward  the  opinion 
that  mind  is  probably  not  a  secondary  sexual  character — in  other  words 
that  there  are  probably  few  if  any  psychological  differences  of  sex 
which  are  of  biological  origin  —  a  statement  which  I  think  holds  true 
in  spite  of  the  continued  popularity  of  such  books  as  Mobius'  Physio- 
logischer  Schwachsinn  des  Weibes  and  Weininger's  Geschlecht  und 
Character.  The  tendency  to  minimize  sexual  differences  is  most 
marked  with  regard  to  intellectual  processes,  the  field  where  most  of 
the  experimental  work  has  been  done,  and  in  which  the  practical  edu- 
cational tests  have  been  made.  Even  the  time-honored  belief  that  men 
are  more  capable  of  independent  and  creative  work  is  beginning  to  give 
way  in  view  of  the  successful  competition  of  women  in  graduate  work 
and  in  obtaining  the  doctorate  (see  Marion  Talbot's  The  Education 
of  Women^  p.  21).  The  fundamental  importance  of  sexual  differences 
in  affective  processes  and  in  standards  of  conduct  still  commands  a 
larger  measure  of  credence.  The  world  at  large  is  quite  agreed  that 
women  are  to  a  greater  extent  than  men  dominated  by  emotions,  though 
the  only  direct  experimental  evidence  does  not  support  this  view  (see 
Thompson,  /.  c.,  p.  137),  and  it  is  hard  to  reconcile  with  the  attributes 
of  patience,  self-control,  and  power  to  endure  pain,  and  with  the  much 
smaller  share  in  the  grand  passion  which  are  also  ascribed  to  women. 

The  belief  that  there  are  fundamental  differences  in  standards  of 
conduct  is  less  wide  spread,  and  shows  no  such  unanimity.  It  seems 
to  part  of  the  world  quite  certain  that  women  have  ethical  disabilities 
consisting  chiefly  in  an  innate  tendency  to  lie  (Havelock  Ellis,  Wein- 
inger.  See  a  refutation  of  the  latter's  arguments  by  M.  Jorges,  '  Ge- 
schlecht und  Character/  Zeitschr.  f.  Philos.  u.  philos.  Kritik,  Bd. 
135,  S.  200,  which  takes  them  more  seriously  than  they  deserve),  while 
to  a  long  series  of  equally  competent  observers  it  seems  quite  certain 
that  women  are  ethically  superior  to  men,  and  that  they  may  be  counted 
upon  to  raise  the  moral  tone  of  society !  (For  a  recent  exponent  of 
this  view  see  Wells,  *  Some  Questions  Concerning  the  Higher  Educa- 
tion of  Women,'  Amer.  J.  of  Sociol.,  1909,  p.  731)* 

Finally,  one  might  characterize  the  drift  of  recent  discussion  as  a 
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shift  of  emphasis  from  a  biological  to  a  sociological  interpretation  of 
the  mental  characteristics  of  sex.  The  very  small  amount  of  difference 
between  the  sexes  in  those  functions  open  to  experimentation,  the  con- 
tradictory results  obtained  from  different  series  of  investigations,  and 
the  nature  of  the  differences  which  prove  to  be  most  constant,  have  led 
to  the  belief  that  the  psychological  differences  of  sex  are  of  sociological 
rather  than  of  biological  origin.  (See  Densmore,  Sex  Equality, 
New  York:  Funk  and  Wagnalls,  1907;  Alsberg,  'Die  geistige  Lei- 
stungsfahigkeit  des  Weibes  im  Lichte  der  neueren  Forschung,'  Arch, 
f.  Rassen-  u.  Gesell.  Biol.^  IV.,  p.  476,  1907;  Pelletier,  4  La  pre- 
tendue  inferiorite  psychologique  des  femmes,'  Rev.  socialiste,  XXIV., 
p.  45,  1908.) 

Those  who  feel  opposed  to  allowing  women  full  opportunity  of 
mental  development  have  accordingly  shifted  the  stress  of  their  argu- 
ment from  the  personal  to  the  social  standpoint.  The  cry  is  no  longer 
that  woman  will  injure  herself  by  the  mental  and  physical  over-strain 
involved  in  the  higher  intellectual  training,  but  that  she  will  injure 
society  by  reducing  her  own  reproductive  activity  (later  marriages, 
fewer  marriages,  fewer  children,  opposition  between  intellectual  and 
sexual  functions),  and  thus  lessen  the  chances  of  the  best  element  to 
perpetuate  itself  (Alsberg,  Wells,  /.  c.).  The  conclusion  seems  to  be 
that  it  is  the  highest  duty  of  woman  to  refrain  voluntarily  from  de- 
veloping her  own  intellectual  capacities  for  fear  of  injuring  society 
—  a  form  of  asceticism  to  which  it  is  hard  to  subscribe.  It  seems  pos- 
sible that  the  higher  education  of  women  is  being  saddled  with  sins 
which  belong  by  right  to  other  phases  of  modern  society,  though  this 
is  not  the  place  to  discuss  so  complicated  and  difficult  a  problem. 

HELEN  THOMPSON  WOOLI.EY. 
CINCINNATI,  OHIO. 

EDUCATIONAL  PSYCHOLOGY. 

Educational  Psychology.  Second  Edition,  Revised  and  Enlarged. 
EDWARD  L.  THORNDIKE.  New  York :  Teachers  College,  Colum- 
bia University,  1910.  Pp.  248. 

To  the  title  of  this  work  might  well  be  added,  for  the  benefit  of 
the  general  psychologist,  some  such  subtitle  as  « The  Study  of  Indi- 
vidual Differences/  For,  through  the  book  is  intended  largely  for  the 
use  of  students  of  educational  psychology,  its  subject-matter  is  dis- 
tinctly the  study  of  individual  psychology.  Such  topics  as  the  psy- 
chology of  learning  are  not  here  treated,  but  are  reserved,  as  the  pre- 
face indicates,  for  a  second  volume.  The  purpose  of  the  present 
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volume  is  thus  stated  by  the  author  :  "  This  book  attempts  to  apply  to 
a  number  of  educational  problems  the  methods  of  exact  science.  The 
problems  chosen  are  those  of  the  mental  natures  of  individual  men,  and 
the  causes  of  their  differences."  The  title  chosen  by  the  author  should 
not,  therefore,  be  allowed  to  obscure  the  fact  that  we  possess,  in  this 
volume,  a  convenient  outline  of  the  methods  and  results  of  individual 
psychology,  and  also  a  critical  discussion  of  the  theoretical  questions 
involved. 

As  compared  with  the  first  edition  of  1903,  the  present  book  shows 
considerable  rearrangement  of  form  and  much  addition  of  substance. 
In  the  interest  of  unity  of  treatment  former  chapters  on  the  effects  of 
4  special  training'  and  on  the  '  questionnaire  studies '  are  now  omitted. 
There  have  been  other  minor  omissions  and  condensations,  but  the 
total  size  of  the  book  has  been  increased,  largely  by  references  to  re- 
cent investigations,  and  in  part  also  by  more  extended  discussion  of 
certain  moot  questions. 

The  general  course  of  the  treatment  may  be  summarized  as  fol- 
lows :  Beginning  with  a  brief  statement  of  the  need  for  quantitative 
study  of  individual  differences  and  of  the  difficulties  of  obtaining  valid 
scales  for  mental  measurements,  the  author  proceeds  to  the  problem 
of  the  causes  of  individual  differences,  and  discusses  in  turn  the  in- 
fluences of  sex,  race,  immediate  ancestry,  maturity,  and  environment. 
He  then  passes  to  a  discussion  of  the  distribution  of  simple  traits,  of 
the  combinations  and  correlations  of  simple  traits  and  of  the  distri- 
bution of  the  resulting  complex  traits.  Finally,  there  is  a  chapter  on 
extreme  individual  differences,  especially  as  observed  in  exceptional 
children. 

To  sex,  race,  maturity  and  environment  the  author  is  inclined  to 
attribute  less  influence  in  producing  intellectual  differences  than  ordi- 
nary uncritical  opinion  would  assign  them.  Comparative  tests  of  the 
sexes  have  failed  to  show  large  differences  on  the  average,  and  the 
dominant  position  of  the  male  in  intellectual  and  executive  pursuits 
should  be  laid,  apparently,  in  part  to  social  conditions,  in  part  to  the 
fighting  instinct  and  zeal  for  mastery  of  the  male,  and,  very  likely  in 
largest  part,  to  a  greater  variability  of  the  male,  which  would  cause 
the  observed  preponderance  of  males  among  idiots  and  also  among 
individuals  of  the  highest  ability.  The  author's  conclusions  in  regard 
to  racial  differences  are  very  similar  to  these  regarding  sex.  Maturity 
is  of  course  a  very  genuine  factor,  yet  the  overlapping  of  individuals 
of  widely  different  ages  in  tests  is  so  great  that  native  differences  must 
be  allowed  to  exceed  in  importance  the  differences  due  to  age.  In  the 
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dispute  between  the  supporters  of  heredity  and  environment,  both  sides 
are  presented,  and  the  general  conclusion  seems  to  be  that  heredity  is 
the  principal  factor  determining  the  relative  standing  of  men,  but  that 
environment  determines  in  large  measure  the  absolute  performance 
and  also  the  special  line  of  an  individual's  endeavor. 

On  the  subjects  of  the  distribution  and  correlation  of  mental  traits, 
the  author  is  so  distinctly  on  his  own  ground,  and  also  so  much  on 
controversial  ground  that  his  conclusions  have  a  special  interest. 
He  holds  to  a  continuity  of  mental  variations,  as  opposed  to  the  theory 
of  types  and  of  multimodal  distribution.  In  simple  traits,  where 
measurement  is  relatively  easy,  results  point  clearly  to  continuity  of 
distribution.  "  That  continuity  of  variations  in  a  mental  trait  taken 
singly  is  the  rule  can  best  be  realized  by  trying  to  find  exceptions  to  it. 
Such  there  may  be,  but  I  am  not  aware  that  any  mental  trait  varying 
in  amount  has  been  shown  to  vary  bv  discrete  steps.  A  misleading 
appearance  of  regularly  recurring  gaps  often  arises  from  inadequate 
measurements.  ...  A  misleading  appearance  of  irregular  discontin- 
uity often  arises  from  the  insufficient  number  of  cases  measured" 
(p.  149).  On  the  other  hand  (p.  160),  the  author  is  not  inclined  to 
accept  the  4  normal '  or  probability  distribution  as  being  the  necessary 
truth  in  every  mental  trait.  He  believes  that  though  many  of  the 
causes  which  produce  mental  variations  are  small,  chance  and  unre- 
lated, some  causes  may  be  large  in  amount,  or  so  correlated  one  with 
another  that  the  resulting  distribution  of  a  trait  may  differ  consider- 
ably from  the  *  normal.'  At  the  same  time,  he  would  regard  an  ob- 
served divergence  from  the  normal  distribution  as  indicative  of  some 
special  disturbing  cause,  for  which  it  is  best  to  search.  A  bimodal 
distribution  should  lead  to  a  search  for  some  large  cause  of  differences, 
such  as  the  presence  or  absence  of  special  training.  A  skew  distri- 
bution should  lead  to  a  search  for  some  selective  and  eliminating 
influence. 

The  author  devotes  a  separate  chapter  to  the  distribution  of  com- 
bined traits,  and  here  again  he  has  before  him  two  extreme  views  for 
judgment.  u  On  the  one  hand  is  the  theory  of  multiple  types,  a  theory 
which  separates  men  more  or  less  sharply  into  classes,  and  describes  a 
man  by  naming  the  class  to  which  he  belongs.  On  the  other  hand  is 
the  theory  of  a  single  human  type,  a  theory  which  joins  all  men  one  to 
another  in  a  continuity  of  variation  and  describes  a  man  by  stating  the 
nature  and  amount  of  his  divergences  from  the  single  type"  (pp.  195- 
197).  As  measurements  of  combined  (or  large  and  inclusive)  traits 
are  difficult  and  have  not  been  satisfactorily  carried  out,  a  decision 
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between  these  rival  theories  cannot  yet  be  reached.  But  to  the 
author's  mind  the  tendency  of  the  known  facts  strongly  favors  the  con- 
tinuity doctrine  here  as  well  as  in  regard  to  the  more  measurable  simple 
traits.  To  his  mind  the  real  foundation  of  the  theory  of  multiple  types 
is  common  linguistic  usage,  with  its  sharp  distinctions  between  '  good ' 
and  'bad,'  'quick'  and  'slow,'  'objective'  and  'subjective.'  The 
whole  tendency  of  quantitative  studies  is  to  throw  doubt  on  sharp  dis- 
tinctions of  this  sort,  or  at  least  to  show  that  individuals  of  strongly 
marked  characteristics  are  exceptional  rather  than  typical,  and  that  a 
continuity  of  intermediate  grades  exists  between  any  two  opposed 
types.  As  evidence  for  this  negative  view  of  the  type  theory,  the 
author  cites  the  following  points  (pp.  200-201)  :  (i)  Such  measure- 
ments as  have  been  made  (notably  on  imagery)  in  the  expectation  of 
confirming  the  multiple  type  theory  have  given  results  opposed  to  that 
theory.  (2)  The  theory  of  multiple  types  implies  an  inverse  correla- 
tion between  desirable  simple  traits,  but  this  is  contrary  to  fact.  (3) 
Since  single  traits  are  commonly  distributed  in  an  approximately 
'  normal '  way,  combinations  of  single  traits  must  have  the  same  gen- 
eral sort  of  distribution.  (4)  Investigators  who  are  strongly  imbued 
with  the  spirit  of  the  multiple  type  theory  (Meumann  is  cited)  never- 
theless find  few  actual  instances  in  which  the  theory  holds.  (5)  In- 
vestigators who  set  out  definitely  to  demonstrate  the  theory  (Stern  is 
cited  and  his  evidence  scrutinized)  are  unable  to  bring  forward  a  single 
clear  case  in  its  favor.  All  the  supposed  evidence  is  of  very  dubious 
nature,  and  much  of  it  demonstrably  false.  The  German  investigators, 
in  point  of  fact,  have  often  been  caught  by  the  fallacy  of  studying  too 
few  individuals. 

In  the  chapter  on  the  correlations  of  mental  traits  the  author 
makes  use  of  Spearman's  doctrine  of  attenuation,  and  therefore  is  led 
to  revise  considerably  the  conclusions  stated  in  the  first  edition.  He 
finds  that  the  correlation  between  desirable  mental  traits,  as  far  as 
tested,  is  practically  always  positive.  There  is  no  evidence  of  antag- 
onism between  any  two  such  traits.  "It  is  very,  very  hard  to  find 
any  case  of  a  negative  correlation  between  desirable  mental  functions. 
Divergence  toward  what  we  vaguely  call  better  adaptation  to  the 
world  in  any  respect  seems  to  be  positively  related  to  better  adaptation 
in  all  or  nearly  all  respects.  And  this  seems  specially  true  of  the  rela- 
tions between  original  capacities"  (p.  184).  On  the  other  hand,  the 
author  does  not  accept  Spearman's  doctrine  of  one  basal  mental  func- 
tion which  forms  the  only  common  element  in  all  sorts  of  intellectual 
activity.  This  doctrine  seems  inconsistent  with  the  varying  degrees 
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of  correlation  which  appear  between  functions  and  between  groups  of 
functions.  Nor  does  the  author  accept  the  existence  of  '  formal ' 
functions,  such  as  discrimination,  memory  and  the  like,  because  of 
the  lack  of  sufficiently  high  correlation  between  performances  thus 
formally  related  to  each  other.  His  conclusion  is  stated  in  the  follow- 
ing words:  UA  table  of  the  known  degrees  of  relationship  would 
abundantly  confirm  the  statement  that  the  mind  must  be  regarded  not 
as  a  functional  unit,  nor  even  as  a  collection  of  a  few  general  faculties 
which  work  irrespective  of  material,  but  rather  as  a  multitude  of  func- 
tions each  of  which  involves  content  as  well  as  form,  and  so  is  related 
closely  to  only  a  few  of  its  fellows,  to  the  others  with  greater  and 
greater  degrees  of  remoteness"  (p.  187). 

The  book  is  characterized  by  a  keen  sense  for  facts  as  well  as  by 
insistence  on  adequate  statistical  treatment;  and  it  is  a  book  which 
should  be  considered  not  only  by  those  who  themselves  make  use  of 
similar  methods,  but  also  by  those  who,  distrusting  statistics,  believe 
themselves  able  to  reach  conclusions  on  these  matters  by  some  other 
path.  R.  S.  W. 

MENTAL   AND   PHYSICAL   TESTS. 
Manual  of  Mental  and  Physical  Tests.     GUY  MONTROSE  WHIPPLE. 

Baltimore:  Warwick  &  York,  1910.     Pp.  xx  -f  534. 

The  sub-title  describes  this  work  as  u  A  book  of  directions  com- 
piled with  special  reference  to  the  experimental  study  of  school  chil- 
dren in  the  laboratory  or  classroom."  The  object  is  partly  to  bring 
together  scattered  material,  and  partly  to  contribute  to  uniformity  and 
standardization  of  procedure.  There  can  be  no  doubt  of  the  value  of 
the  book  in  both  these  respects.  The  collation  of  material  includes  a 
comparison  of  the  various  methods  which  have  been  employed  for 
testing  the  same  sort  of  function,  and  a  brief  summary  of  results  so  far 
obtained  from  each  class  of  test  —  results  concerning  individual,  sex 
and  age  differences,  regarding  the  effects  of  practise  and  fatigue, 
regarding  correlations  with  other  tests  and  with  school  standing  and 
general  intelligence,  and  regarding  numerous  factors  which  may  influ- 
ence the  individual's  performance.  These  data  regarding  methods  and 
results  are  systematically  arranged  under  each  test,  so  that  the  book 
becomes  a  convenient  source  of  information  for  the  teacher  of  psychol- 
ogy, even  though  he  may  not  be  conducting  tests.  Mention  should 
also  be  made  of  the  often  extensive  bibliographies  appended  to  the 
several  tests. 

As  regards  standardization,  it  is  far  from  the  author's  intention  to 
put  an  end  to  the  period  of  spontaneous  variation  in  the  evolution  of 
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tests,  but  he  believes  that  variations  are  likely  to  be  introduced  without 
sufficient  cause,  and  so  to  make  unnecessarily  difficult  the  comparison 
of  results.  Now  that  the  use  of  mental  tests  is  becoming  general,  it 
must  certainly  be  true  that  many  investigations  will  be  undertaken  in 
which  the  gain  from  uniformity  will  much  more  than  offset  the  loss  of 
newly  invented  methods.  The  author  aims  at  standardization  (i)  in 
the  selection  of  tests,  (2)  in  the  procedure  and  conduct  of  each  test, 
and  (3)  in  the  treatment  of  results.  In  the  selection  of  a  test,  his  plan 
is  to  present  a  survey  of  methods  hitherto  used  for  a  certain  purpose, 
and  then,  after  criticism,  to  adopt  one  form  of  test,  or  a  few  forms, 
and  describe  these  minutely,  specifying  apparatus  —  all  of  which  can 
be  obtained  from  a  dealer  in  strict  accordance  with  these  specifications. 
The  author  is  guided  in  the  selection  of  a  test  partly  by  previous  usage ; 
where  a  test  has  already  yielded  a  considerable  mass  of  data  for  com- 
parison, he  tends  to  favor  its  further  use.  But  inasmuch  as  many  tests 
have  hitherto  been  but  slovenly  in  character,  he  is  compelled  to  reject 
them,  and  sometimes  to  advocate  new  tests  of  his  own  devising.  In 
these  he  aims  at  the  greatest  simplicity  consistent  with  accurate  results, 
but  sometimes  feels  compelled  to  prescribe  apparatus  and  experiments 
which  are  rather  elaborate.  In  regard  to  the  value  of  these  original 
tests,  the  reviewer  does  not  trust  himself  to  speak  in  advance  of  experi- 
ence ;  but  he  can  see  that  each  test  has  been  worked  over  in  a  thor- 
oughly first-hand  manner. 

Considerable  emphasis  is  laid  on  the  standardization  of  the  instruc- 
tions to  the  subject  and  of  the  whole  conduct  of  the  test.  These  matters 
are  minutely  prescribed  ;  and  it  is  certainly  true  that  without  uniformity 
here  results  become  incomparable.  The  manner  of  treating  the  results 
is  also  prescribed  in  detail  wherever  this  is  justified  by  the  state  of  the 
science.  On  the  general  statistical  treatment  of  results,  there  is  an 
introductory  chapter,  which  presents  (without  mathematical  deduc- 
tion) the  chief  formulae  for  computing  means,  variations,  reliabilities, 
correlations  and  their  attenuation.  The  use  of  the  formulas  is  exem- 
plified by  concrete  instances  of  computation. 

The  range  of  tests  described  is  indicated  by  the  following  (some- 
what condensed)  list :  height,  weight,  cranial  measurements,  tests  of 
muscular  strength  and  endurance,  of  quickness,  accuracy  and  steadi- 
ness of  movement,  of  visual  and  auditory  acuity,  color  blindness,  dis- 
crimination of  brightness,  pitch,  weight,  pressure,  measurements  of  the 
threshold  for  pain  and  of  the  two-point  threshold,  measurements  of 
the  span  of  apprehension  with  very  brief  and  with  longer  exposures, 
cancellation,  dot-counting  and  reading  tests,  tests  of  the  ability  to  carry 
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on  two  operations  simultaneously,  of  the  reliability  of  testimony,  of 
free  and  controlled  association,  of  habit-formation  and  memory,  of 
suggestibility,  of  invention,  of  the  individual's  vocabulary  and  range 
of  information,  and  finally,  the  graded  tests  of  De  Sanctis  and  of  Binet 
and  Simon.  In  all,  54  tests  or  groups  of  tests  are  described. 

R.  S.  W. 

THE   STUDY   OF   THE   INDIVIDUAL. 

An  Outline  of  Individual  Study.     G.  E.  PARTRIDGE.     New  York: 

Sturgis  &  Walton  Co.,  1910.     Pp.  v  -f  240. 

The  author  has  written  for  teachers,  in  the  hope  of  interesting  them 
in  the  study  of  individual  children.  The  book  is  a  manual  of  methods 
of  observation  and  experiment,  but  does  not  purport  to  prepare  the 
reader  for  scientific  investigation;  rather  it  aims  to  lead  him  "to 
observe  individuals  more  intelligently  and  systematically,  and  thus  be 
the  better  able  to  understand  and  observe  them."  The  author's  ex- 
perience in  teaching  Normal  School  students  convinces  him  that  some 
such  study  as  this  is  the  most  useful  form  of  psychology  for  the  future 
teacher.  One  who  enters  on  observations  of  individual  children  under 
the  guidance  of  this  book  is  not  likely,  as  the  author  repeatedly  empha- 
sizes, to  add  to  the  store  of  scientific  data,  but  will,  it  is  hoped,  come 
to  a  better  appreciation  of  the  problems  of  individuality,  and  inci- 
dentally detect  the  existence  of  exceptional  traits  which  call  for  special 
educational  treatment. 

After  introductory  chapters  on  the  general  problems  of  the  study 
of  individuals,  on  the  history  of  psychological  tests,  and  on  the  biolog- 
ical conception  of  variation,  the  author  proceeds  to  a  broad  survey  of 
methods  of  testing  and  measuring  individuals.  He  touches  on  an- 
thropometry, clinical  examination,  motor  and  sensory  tests,  examina- 
tion of  the  life  of  emotions  and  interests,  and  tests  of  memory  and 
intelligence.  In  accordance,  apparently,  with  his  general  plan,  he 
seldom  comes  to  close  quarters  with  any  test,  and  leaves  details  to  the 
ingenuity  of  the  reader.  Little  attempt  is  made  to  standardize  pro- 
cedure, and  no  instruction  is  given  regarding  the  treatment  of  results. 
From  the  technical  point  of  view,  the  most  adequate  chapters  are 
those  on  the  emotions  and  on  purposive  thinking,  where  technique  has 
so  far  made  little  progress.  Perhaps  the  most  interesting  item  in  the 
book,  to  the  psychologist,  will  be  a  list  (pp.  106-111)  of  about  800 
English  adjectives  expressive  of  mental  traits  in  which  individuals 
differ.  The  author  also  reports  an  original  study  (pp.  201-220)  of  a 
pair  of  twins,  in  which  an  attempt  is  made  to  show  the  interrelation 
of  the  traits  peculiar  to  each  individual.  R.  S.  W. 
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Abstracts  of  Lectures  on  the  Study  of  Individuality.     WILLIAM 

STERN.     Amer.  Jour,  of  Psychol.,  1910,  XXI.,  276-282. 

The  chaotic  condition  of  the  points  of  view  and  tests  employed  by 
biographers,  alienists,  etc.,  for  the  study  of  individuality  clearly  indi- 
cates the  need  of  a  4  Scheme  of  Psychography '  which  should,  by  in- 
clusion, be  neutral  to  the  needs  of  the  psychologist,  alienist,  historian, 
artist,  man  of  science,  and  the  educationist,  and  which  should  be 
worked  out  by  the  cooperation  of  many  workers  of  many  professions. 
A  beginning  has  recently  been  made  by  the  Commission  for  Psychog- 
raphy (Zeitschrift  f.  angewandte  Psychologic,  III.,  Heft  3).  The 
trend  of  their  scheme  is  as  follows:  When  an  individual  is  to  be 
4  psychographed,'  a  sharp  distinction  must  be  made  between  the  c  atti- 
tudes'  to  be  observed  directly  and  the  '  characteristics'  to  be  inferred 
from  them.  Attitudes  are  classified  as  experimental  and  natural,  the 
latter  appearing  as  reactions  to  definite  stimuli  occurring  in  the  course 
of  life,  e.  g.,  money,  affairs,  extraordinary  circumstances.  Aetiology 
and  Symptomatology  are  also  to  be  included  in  the  scheme.  Under 
the  former  head  come  data  with  reference  to  inheritance,  diseases, 
character  of  the  family,  influences  of  nurture  and  education,  etc.,  and 
under  the  latter  data  with  reference  to  physical  form,  body  mass, 
physiognomy,  expressive  movements,  voice,  etc. 

A  plea  is  made  for  the  study  of  the  individuality  of  the  child, 
making  especial  use  of  complex  functions,  and  the  first  six  years  are 
considered  to  be  the  most  favorable  period  for  such  study.  Binet's 
Intelligence  Tests  are  strongly  recommended  for  use  in  grading  school 
children  according  to  endowment,  and  a  plea  is  made  for  the  early 
diagnosis  and  special  treatment  of  the  '  supernormal '  child. 

H.  A.  RUGER. 

TEACHERS  COLLEGE, 

COLUMBIA  UNIVERSITY. 

FREQUENCY   TABLES   FOR  FREE   ASSOCIATION. 
Associative    Massenvcrsuchc.       GERTRUD    SALING.      Zeitschr.    f. 

Psychol.,  1908,  XLIX.,  238-253. 
Beitrdge  zur  Associationslehre  auf  Grund  von  Massenversuchen. 

FERDINAND  REINHOLD.     Ibid.,  1910,  LIV.,  183-214. 
A    Study  of  Association  in   Insanity.      Part   I.     Association    in 

Normal  Subjects.     GRACE  HELEN  KENT  and  A.  J.  ROSANOFF. 

Amer.  Journ.  of  Insanity,  1910,  LXVII.,  37-96- 

The  method  employed  in  these  three  investigations  is  essentially 
the  same :  in  a  free  association  test,  the  same  familiar  words  are  pre- 
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sented  as  stimuli  to  each  of  many  subjects,  and  the  frequency  of  the 
various  reaction  words  to  each  stimulus  is  determined.  The  results 
are  presented  in  the  form  of  an  c  association  lexicon,'  which  shows  for 
each  stimulus  word  all  the  words  given  in  response,  with  the  frequency 
of  each.  The  work  of  Saling  must  be  regarded  as  preliminary  in 
character,  since  the  number  of  persons  examined  was  too  small  to 
permit  the  establishment  of  valid  frequency  tables.  The  work  of 
Reinhold  was  done  with  school-girls,  30  from  each  of  ten  successive 
grades.  The  work  of  Kent  and  Rosanoff  is  much  more  extensive, 
since  1000  individuals  (mostly  adults,  but  including  150  high-school 
pupils  and  a  few  younger  children)  were  tested,  and  100  carefully 
selected  words  were  used  as  stimuli.  The  resulting  frequency  table 
of  these  last  authors,  covering  49  closely  printed  but  conveniently 
arranged  pages,  is  a  valuable  addition  to  the  apparatus  of  individual 
psychology,  since  it  makes  possible  a  new  use  of  the  free  association 
test.  It  is  now  possible,  by  use  of  these  authors'  list  of  100  stimulus 
words,  and  by  reference  to  their  tables,  to  determine  for  each  indi- 
vidual tested  the  number  of  times  he  gives  a  frequent  or  common 
response,  and  the  number  of  times  he  gives  an  infrequent  or  even  an 
individual  response  (an  individual  response  being  defined  for  the  user 
of  this  table,  as  one  not  made  by  any  of  the  1000  individuals  included 
in  the  table).  It  is  further  possible  to  determine  for  each  individual 
the  average  frequency  of  his  responses,  and  so  to  assign  his  deviation 
from  the  mean  of  his  social  group.  The  meaning  of  this  measure,  /. 
£.,  its  correlation  with  other  tests  and  estimates,  remains  to  be  worked 
out.  From  the  results  of  Reinhold  it  appears  that  children,  with  in- 
creasing age,  tend  towards  the  more  common  responses.  From  the 
results  of  Kent  and  Rosanoff  it  appears  that  persons  of  collegiate  edu- 
cation, as  compared  with  those  of  only  common  school  education, 
tend  slightly  toward  the  less  common  responses.  It  should  be  noted 
that  each  person  was  tested  separately,  and  that  the  instructions 
emphasized  the  necessity  of  answering  with  a  single  word,  and  with 
the  first  word  suggested  by  the  stimulus  word.  Under  these  condi- 
tions, it  appears  that  a  tendency  to  individual  reactions  is  usually  a 
symptom  of  eccentricity  and  often  of  mental  abnormality.  Whereas 
the  average  per  cent,  of  individual  responses  among  the  1000  normal 
subjects  was  6.8,  insane  patients  often  give  more  than  50  per  cent,  of 
individual  reactions.  A  further  report  on  the  application  of  this  test 
to  the  insane  is  promised  by  Kent  and  Rosanoff.  Saling  and  Reinhold 
call  attention  to  the  importance  of  such  frequency  tables  in  the  use  of 
the  association  test  for  the  detection  of  emotional  *  complexes '  and  of 
special  or  criminal  knowledge. 
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As  illustrations  of  the  frequency  of  different  responses,  the  follow- 
ing are  cited  from  the  table  of  Kent  and  Rosanoff . 

To  the  stimulus  word,  Table,  267  individuals  reacted  with  '  chair' ; 
76  with  '  wood ' ;  75  with  4  furniture  ' ;  63  with  '  eat ' ;  57  with  '  cloth ' ; 
40  with  '  dishes ';  36  with  4  stand ';  34  with  *  eating ';  29  with  '  food'; 
26  with  'dinner';  17  with  'cover';  14  with  'board';  13  with  'leg' 
and  10  with  '  legs';  1 1  with  '  desk ';  10  with  '  round';  and  222  with 
words  having  a  frequency  of  less  than  to  in  the  1000. 

To  the  stimulus  word,  Dark,  427  reacted  with  '  light';  221  with 
'night';  7°  with  '  black ';  28  with  '  color';  22  with  '  room' ;  15  with 
4  bright ' ;  1 1  with  '  gloomy ' ;  and  200  with  words  having  a  frequency 
of  less  than  10  in  the  1000. 

R.  S.  W. 

MENTAL   IMAGERY. 

The  Distribution  and  Functions  of  Mental  Imagery.  GEORGE 
HERBERT  BETTS.  New  York:  Teachers  College,  Columbia 
University,  1909.  Pp.  99. 

In  this  study  of  the  correlations  of  imagery,  the  author  has  em- 
ployed a  more  thoroughgoing  questionnaire  than  has  been  customary; 
he  has  sought  to  secure  a  range  of  questions  that  shall  be  equally  fair 
to  all  the  senses,  and  to  call  for  immediate  judgments  on  the  vividness 
of  many  different  images,  grading  each  on  a  scale  of  jseven  degrees. 
This  method  makes  it  possible  to  treat  the  results  by  statistical 
methods  to  a  greater  extent  than  has  hitherto  been  done.  The  author 
is  specially  interested  in  correlations ;  he  verifies  the  decrease  of  vivid- 
ness of  imagery  with  increasing  age,  as  originally  reported  by  Galton, 
and  the  slight  but  apparently  negative  correlation  of  vividness  with 
success  in  college  studies,  as  originally  reported  by  Armstrong.  His 
most  important  results  are  however  (i)  a  much  greater  equality  be- 
tween images  appertaining  to  the  various  senses,  as  regards  their 
vividness,  than  has  usually  been  asserted,  and  (2)  a  decided  positive 
correlation  between  the  vividness  of  imagery  of  the  different  senses. 
For  many  years,  the  belief  of  the  psychological  world,  founded 
largely  on  a  few  cases  of  high  specialization  in  some  department  of 
imagery,  has  been  in  favor  of  a  negative  correlation.  An  individual 
has  been  assigned  to  the  class  of  the  '  eye-minded '  or  the  4  ear- 
minded,'  etc.  True,  those  who,  like  Meumann,  have  investigated  a 
considerable  number  of  individuals  have  become  convinced  that  '  pure 
types '  were  rare,  at  least  among  young  persons ;  yet  the  general 
opinion  has  remained  that  vividness  of  imagery  of  one  sense  is  asso- 
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ciated,  in  any  individual,  with  a  tendency  to  lack  of  vividness  in  other 
senses.  The  results  of  Betts  are  certainly  the  most  adequate  so  far 
published  for  examining  this  question,  and  the  positive  correlation  is 
clear  enough  to  settle  the  question.  The  Pearson  coefficient  of  corre- 
lation, when  calculated  as  between  the  vividness  of  imagery  of  each 
sense  with  that  in  each  other  sense,  averaged  as  follows :  In  a  class  of 
34  college  students  of  psychology,  -f  0.68  ;  in  an  *  extension '  class  of 
45  students,  mostly  school  teachers,  +  °-43 »  a°d  m  a  group  of  18 
4  psychologists,'  comprising  teachers  and  graduate  students  of  the  sub- 
jects, +  0.79.  Now  there  is  no  doubt  one  reservation  to  be  made: 
since  it  is  impossible  to  compare  directly  the  images  of  different  indi- 
viduals, the  result  is  dependent  on  each  individual's  conception  of  the 
meaning  of  a  vivid  image  and  of  the  scale  of  vividness ;  and  it  is  easy 
to  show,  in  untrained  subjects,  that  this  conception  is  subject  to  con- 
siderable error.  Thus,  the  reviewer  has  found  individuals  who,  on 
first  answering  Gallon's  questionnaire,  assigned  to  their  images  the 
highest  degree  of  vividness,  but  who,  after  further  discussion,  actually 
reduced  their  grade  to  near  the  zero  of  the  scale.  With  this  diffi- 
culty in  mind,  we  might  be  inclined  to  read  Betts's  result  as  simply 
indicating  that  individuals  differ  in  their  resistance  to  the  natural  ten- 
dency to  rank  themselves  high  in  imagery.  But  this  suspicion  cannot 
be  upheld  in  the  face  of  the  specially  high  correlation  existing  within 
the  expert  group.  If  any  of  the  existing  testimony  regarding  imagery 
has  scientific  value,  that  secured  by  the  present  author  is  certainly  en- 
titled to  precedence,  and  the  positive  correlation  appearing  in  his  re- 
sults must  be  regarded  as  established  till  very  good  evidence  is  pre- 
sented to  the  contrary.1  R.  S.  W. 

TESTS   OF   GENERAL   INTELLIGENCE. 

Experimental  Tests  of  General  Intelligence.     CYRIL  BURT.     Brit. 

J.  of  Psychol.,  1909,  III.,  94-177. 

This  is  the  report  of  an  admirable  investigation  on  the  measure- 
ment of  4  general  intelligence.'  Its  original  purpose  was  to  test  the 
mathematical  methods  of  Spearman,  and  to  verify  the  experimental 
results  of  both  Spearman  and  Meumann.  Three  specific  problems 
were  set :  ( i )  Can  the  presence  of  general  intelligence  be  detected  and 
its  amount  measured?  (2)  "  Can  its  nature  be  isolated  and  its  mean- 
ing analysed?"  (3)  Is  it  predominantly  an  inherited^ quality  or  is  it 
due  mainly  to  environmental  influences? 

Twelve  tests  were  employed  which  group  themselves  under  five 
heads  :  Sensory  tests  (discrimination  of  two  points  upon  the  skin,  of 

1  Cf.  PYSCHOI,OGICAI,  Buu,BTiN,  March,  1910,  pp.  88  flf. 
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lifted  weights,  of  pitch,  and  of  length  of  line  by  the  eye),  motor  test 
(tapping  and  card  dealing),  sensori-motor  tests  (card  sorting  and 
alphabet  finding),  association  tests  (immediate  retention  of  words  and 
syllables,  mirror  writing,  and  'progressive  apperception'),  a  test  of 
voluntary  attention  (dotting  irregular  dots) .  These  tests  were  per- 
formed upon  two  quite  different  groups  of  boys,  twelve  and  a  half  to 
thirteen  and  a  half  years  old,  from  two  Oxford  boys'  schools.  One 
group  of  thirty  boys  belonged  to  an  elementary  school  which  is  attended 
by  sons  of  the  lower  middle  class.  The  other  group  of  thirteen  boys 
came  from  a  preparatory  school  which  is  attended  by  boys  from  edu- 
cated and  intellectual  families.  The  tests  were  made,  apparently  with 
a  great  deal  of  care,  upon  each  boy  individually. 

The  general  intelligence  of  the  boys  was  estimated  by  three  inde- 
pendent rankings,  one  by  the  headmaster,  one  by  the  classmaster  and 
one  by  two  school  fellows.  These  three  were  then  compiled  into  one 
list.  Coefficients  of  correlation  were  computed,  by  Spearman's  foot- 
rule  method,  between  each  test  and  general  intelligence,  also  between 
each  test  and  every  other  test.  The  following  are  the  coefficients  be- 
tween intelligence  and  each  test :  dotting  .85 ,  progressive  apperception 
.83,  mirror  .71,  memory  .71,  alphabet  finding  .79,  sorting  .76,  dealing 
.30,  tapping  .53,  pitch  discrimination  .46,  estimation  of  lines  .47,  lift- 
ing weights  —  .10.  Six  of  these  coefficients  are  below  .50  and  six 
above  .50.  The  former  are  derived  from  the  simple  sensory  and  motor 
tests  while  the  latter  are  the  correlations  between  the  intelligence  and 
the  higher  mental  functions.  On  the  basis  of  these,  Burt  suggests  that 
"  by  means  of  some  half  dozen  tests,  we  are  able  independently  to  ar- 
range a  group  of  boys  in  an  order  of  intelligence,  which  shall  be  decid- 
edly more  accurate  than  the  order  given  by  scholastic  examinations, 
and  probably  more  accurate  than  the  order  given  by  the  master."  With 
regard  to  the  inheritance  of  intelligence  it  seems  that  the  two  groups 
of  boys  are  too  small  to  allow  a  valid  comparison.  The  tests  however 
show  that  u  with  two  exceptions  the  average  performance  of  the  boys 
of  the  preparatory  school  are  all  superior  to  those  of  the  boys  of  the 
elementary  school."  DANIEL  STARCH. 

UNIVERSITY  OF  WISCONSIN. 

AN   EXPLANATION   OF   HAMLET'S   MYSTERY. 
The  CEdipus  Complex   as   an  Explanation  of  Hamlets  Mystery. 

A  Study  in  Motive.     ERNEST  JONES,  M.D.     Amer.  Jour,  of 

Psych.,  1910,  XXI.,  72-113. 

The  paper  is  an  exposition  of  an  hypothesis  suggested  by  Freud 
in  a  footnote  of  his  Traumdeutung.  Hamlet's  inability  to  avenge  the 
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death  of  his  father  cannot  have  been  due  to  a  general  weakness  of  will 
as  his  prompt  and  decisive  actions  in  the  case  of  Polonius  and  of  Guil- 
derstein  and  Rosencrantz  bear  witness.  Nor  were  external  conditions 
prohibitive.  There  was,  rather,  a  special  inhibition  to  this  particular 
act.  This  may  be  traced  to  a  complex  involving  childhood  repression 
of  sex  affection  toward  his  mother  with  accompanying  jealousy  of  his 
father,  the  latter  being  concealed  by  a  compensatory  solicitude. 
Hamlet's  inability  to  act  is  due  to  the  dread  of  arousing  to  conscious- 
ness this  submerged  complex.  Shakespeare  is  supposed  to  have  had 
a  similar  hidden  complex.  "  The  new  life  which  Shakespeare  poured 
into  the  old  tragedy  was  the  outcome  of  inspirations  that  took  their 
origin  in  the  deepest  and  most  hidden  parts  of  his  mind." 

TEACHERS  COU,EGE,  H.  A.  RUGER. 

COLUMBIA  UNIVERSITY. 

THE   IDEA   OF   THE   SOUL. 

The  Idea  of  the  Soul.     A.  E.  CRAWLEY,  M.  A.     London :  A.  and 

C.  Black,  1909.     Pp.  307. 

In  this  book  Mr.  Crawley  conceives  that  he  has  for  the  first  time 
applied  4  the  verified  experimental  results  of  psychology*  in  the  inter- 
pretation of  the  facts  concerning  the  animistic  beliefs  of  savages  made 
known  by  anthropology  and  folk-lore ;  and  that  from  this  marriage  of 
the  two  sciences  there  legitimately  issues  a  "  solution  of  the  most  im- 
portant and  far-reaching  of  all  sociological  questions,  the  genesis  of 
that  great  conception  which  divides  man  into  body  and  soul,  and  the 
universe  into  matter  and  spirit."  It  is  in  this  unpretentious  manner 
that  the  author  puts  forward  a  new  hypothesis  concerning  the  origin 
and  early  development  of  the  idea  of  the  soul.  He  proposes  to  intro- 
duce '  exactness  of  method '  into  anthropology,  and  thereby  to  put  an 
end  to  the  discord  of  opinions  which  still  prevails  in  that  science.  The 
soul,  Mr.  Crawley  is  convinced,  did  not  owe  its  origin  to  the  dream- 
experience,  nor  to  hallucinations,  nor  to  a  tendency  of  early  man  to 
conceive  of  natural  causation  in  anthropomorphic  terms,  nor  to  the 
personalization  of  the  idea  of  i  vital  energy  ' ;  all  these  explanations  are 
for  him  not  psychological  enough.  In  its  primal  form  the  soul  was 
nothing  more  or  less  than  the  memory  image  —  "  the  sensory,  chiefly 
visual,  image  in  memory,  of  the  whole  personality  or  totality  of  the 
person  or  object."  The  idea  thus  has  at  once  a  simpler  and  a  less 
dubious  genesis  than  has  often  been  ascribed  to  it ;  it  is  not  the  pro- 
duct of  an  illusion  nor  of  any  abnormal  experience,  but  the  primitive 
formulation  of  a  psychological  fact  —  namely,  that  the  image  is  dis- 
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sociable  from  the  percept  though  derivative  from  it,  and  that  thus, 
through  the  power  of  memory,  the  mental  world  is  numerically  dis- 
tinct and  qualitatively  different  from  the  world  of  objects,  from  which 
its  content  is  none  the  less  drawn.  From  the  contrast  between  the 
•characteristics  of  the  memory-image  and  those  of  the  percept  Mr. 
Crawley  proposes  to  explain  the  well-known  peculiarities  of  the  soul  in 
savage  belief  —  its  vagueness,  tenuity,  general  similarity  in  form  to  the 
body,  reduced  size,  duplicability,  survival  of  bodily  death,  and  the  like. 
The  evidence  for  all  this  consists  partly  in  an  accumulation  of  eth- 
nographic data,  partly  in  reasonings  concerning  what '  must  have  been ' 
the  processes  by  which  the  primitive  mind  arrived  at  the  soul-con- 
cept. Neither  part  of  the  argument  is  characterized  by  sound  scientific 
method.  The  anthropological  facts  which  Mr.  Crawley  adduces  — 
with  an  abundance  which  will  make  his  long  chapter  of  over  one  hun- 
dred pages  on  « pre-scientific  psychologies '  somewhat  serviceable  as  a 
work  of  reference  —  are  largely  beside  the  mark.  For,  by  Mr.  Craw- 
ley's  own  confession,  none  of  these  psychologies  belongs  to  the  '  first 
stage  of  mental  evolution'  (p.  25)  ;  they  are  all  removed  by  an  indefi- 
nitely long  development  from  the  truly  primitive.  They  therefore 
throw  no  direct  light  upon  the  problem  of  genesis ;  and  the  author 
scarcely  even  attempts  a  cogent  proof  that  the  several  features  of  these 
soul-beliefs  of  savages  actually  known  to  us  are  such  that  they  could 
conceivably  have  developed  from  no  other  antecedents  than  the  one 
which  his  hypothesis  recognizes.  Furthermore,  he  jumbles  together 
under  the  name  '  soul '  entities  of  the  most  diverse  sort,  which  in  some 
cases  have  nothing  in  common  save  the  fact  that  European  describers 
of  savage  beliefs  have,  jfa&/<?  de  mteux,  used  the  one  name  to  designate 
them.  There  are,  in  particular,  two  notions  which,  for  most  races  in 
the  stage  of  savagery,  seem  to  be  tolerably  well  differentiated :  the 
notion  of  the  death-surviving  spirit-double  of  the  individual  person  or 
thing,  and  the  notion  of  life-force  (mana  or  orenda  or  manitou)  or  of 
the  quantum  of  that  all-important  stuff  which  is  allotted  to  an  indi- 
vidual. The  latter  idea  unquestionably  tends  among  some  races 
towards  personification  and  towards  the  assumption  of  certain  of  the 
aspects  of  the  spirit-double,  but  even  where  there  is  such  a  partial 
similarity,  the  two  conceptions  often  remain  significantly  distinct.  I 
cite  only  a  single  example  of  Mr.  Crawley's  unwarranted  identification 
of  the  two.  Among  the  Batak  and  other  peoples  of  the  Malay  Archi- 
pelago, we  learn  from  J.  Warneck's  valuable  monograph  {Die  Relig- 
ion der  Batak,  ein  Paradigma  fur  animistischen  Religionen  des 
Indischen  Archipels,  1909),  three  ideas  are  plainly  distinguished  by 
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the  terms  roha,  begu  and  tondi.  The  roha  is,  in  Warneck's  phrase, 
a  man's  Personenbewusstsein,  his  Ego;  it  is  what  thinks,  feels,  wills. 
The  begu  is  the  spirit  which  survives  after  death,  usually  to  make  much 
trouble  for  the  living;  the  world  is  terrifyingly  well-peopled  with  these 
restless  and  malicious  spirits,  and  the  most  engrossing  concern  of  the 
Batak  is  to  elude,  placate,  or  overpower  the  begu.  Quite  other  is  the 
tondi.  It  is  defined  as  Lebenskraft,  Lebensmaterie,  or  Seelenstoff. 
It  has  apparently  several  attributes  of  personality  (the  account  is  some- 
what self-contradictory  on  this  point),  and  during  lifetime  it  is  ordi- 
narily 4  in '  the  body.  But  primarily  it  is  the  source  of  power  or  skill 
or  fertility  ;  and  it  is  characteristically  thought  of  in  quantitative  terms. 
It  is  ascribable  in  some  degree  to  almost  everything,  but  some  things 
and  some  persons  have  much  more  of  it  than  others.  It  is  present  in 
exceptional  degree  in  some  parts  of  the  body  —  the  head,  the  liver,  the 
blood.  Chiefs  have  more  of  it  than  common  men.  It  is  transferable; 
the  Batak  warrior  drinks  the  blood  of  a  slain  enemy  to  absorb  the 
latter' s  tondi.  Sickness  means  the  loss  of  the  tondi — which  by  no 
means  implies  loss  of  consciousness.  At  death,  a  man's  tondi  perma- 
nently leaves  him,  and  what  lives  on,  his  shadowy  self,  is  only  the 
begu;  his  tondi  now  animates  other  beings.  The  two  conceptions  are, 
for  the  Batak,  '  pragmatically '  wholly  different ;  and  a  separate  genetic 
explanation  must  probably  be  sought  for  each.  In  the  three  pages 
which  he  devotes  to  the  Batak,  Mr.  Crawley  speaks  of  tondi  simply 
as  *  the  soul,'  and  fails  to  make  clear  how  essentially  distinct  are  the 
several  notions  for  which  the  one  English  word  is  employed.  A  sim- 
ilar lack  of  careful  discriminations  characterizes  most  of  his  use  of 
anthropological  material,  and  renders  it  impossible  to  assign  any  con- 
siderable weight  to  this  part  of  his  work. 

The  author's  a  priori  arguments  from  psychological  considera- 
tions are,  however,  scarcely  more  impressive.  He  assumes  —  what 
needs  proving  —  that  the  significant  and  pregnant  elements  of  the  idea 
of  the  soul  originated  at  a  stage  in  mental  evolution  in  which  men 
were  incapable  of  separating  in  thought  the  details  of  a  percept  from 
the  percept  as  a  whole,  or  of  forming  4  abstract '  notions  of  generic 
qualities,  or  of  regarding  the  objects  presented  in  consciousness  as 
being  other  or  more  than  what  they  seem.  On  the  ground  of  these 
assumptions  Mr.  Crawley  rejects  the  dream  theory  and  other  rival 
hypotheses.  But  under  such  conditions  the  characteristic  content  of 
the  soul-idea  could  just  as  little  have  arisen  from  the  memory-image. 
Mr.  Crawley  sometimes  seems  to  mean  that  a  memory-image  is  the 
idea  of  the  soul ;  thus  dogs,  to  whom  we  have,  I  suppose,  plausible 
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analogical  reasons  for  ascribing  visual  and  other  imagery,  would  be 
classified  among  the  animists.  Such  a  view,  however,  is  not  an  ex- 
planation of  the  genesis  of  the  idea  of  the  soul  as  spirit-double  or  as 
life-force,  but  only  a  queer  use  of  language.  It  is  only  when  the 
image  ceased  to  be  taken  as  a  matter  of  course,  when  it  was  general- 
ized into  an  '  abstraction'  or  made  the  starting-point  for  an  inference, 
that  it  could  have  engendered  any  of  those  concepts  and  those  beliefs 
which  anthropologists  have  designated  as  *  the  idea  of  the  soul/  Not 
until  reflection  began  vaguely  to  contrast  image  and  percept,  to  con- 
sider the  meaning  of  their  relations  of  similarity  and  difference,  and 
to  infer  that  an  objective  counterpart  of  the  former  continues  to  exist 
even  when  not  remembered  by  anybody  else,  could  the  transient 
memory-image  have  been  transformed  into  the  death-surviving  double. 
If,  therefore,  other  theories  are  to  be  rejected  because  they  presuppose, 
for  the  explanation  of  the  origin  of  the  idea,  mental  processes  that  are 
*  late '  in  development,  Mr.  Crawley's  own  hypothesis  must  be  given 
up  on  similar  grounds.  If,  on  the  other  hand,  it  be  once  recognized 
that  any  account  of  the  genesis  of  the  beliefs  about  c  the  soul '  which 
we  now  find  among  savages  must  credit  the  originators  of  those  beliefs 
with  some  rudimentary  powers  of  intellection,  Mr.  Crawley's  explana- 
tion appears  to  have  no  advantage  over  others.  It  has,  indeed,  some 
peculiar  difficulties  of  its  own.  One  of  these  lies  in  the  fact  —  ex- 
plicitly recognized  by  Mr.  Crawley  (pp.  210,  250  f.) — that  a  man's 
visual  memory-images  are  not  primarily  of  himself  but  of  other  peo- 
ple. Hence,  originally,  A's  soul  would  exist  only  by  grace  of  B  and 
C.  Mr.  Henry  James's  ingenious  story  The  Private  Life  has  a  hero 
who,  though  endowed  with  all  the  social  graces,  and  the  observed  of 
all  observers  when  in  company,  lapsed  into  nonentity  when  no  one 
was  present  to  observe  him.  He  had  no  private  life.  Thus,  by  Mr. 
Crawley's  hypothesis,  must  it  have  been  with  the  primeval  soul.  To 
discover  that  he  himself,  no  less  than  B,  had  a  soul,  A  must  have  de- 
pended upon  B's  report,  or  upon  a  somewhat  complicated  inference : 
"  Since  I  sometimes  see  a  vague,  intangible  double  of  B  when  B's 
tangible  body  is  not  present,  B  must  similarly  see  a  double  of  me  when 
I  (from  my  own  point  of  view)  am  not  present  to  B ;  ergo,  I  possess 
a  soul."  However  this  might  have  come  about,  we  should  at  any  rate 
expect  that  the  eventual  generalized  conception  of  the  soul  would 
show  some  traces  of  the  fact  that  souls  originally  lived  and  moved  and 
had  their  being,  not  in  the  persons  of  whom  they  were  souls,  but  in 
the  minds  of  other  persons.  Why,  again  —  if  Mr.  Crawley's  hypothesis 
be  true  —  is  it  that  savage  A  does  not  consider  that  he  is  meeting  the 
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soul  of  B  whenever  he  visualizes  B  ?  Or  is  it  Mr.  Crawley's  conten- 
tion that  the  savage  does  so  —  that  his  very  memory  is  at  all  moments 
infested  with  terrifying  ghosts  of  other  men  and  things,  to  which  he 
ascribes  just  the  same  sort  of  effective  reality  which  he  ascribed  to  the 
grosser  objects  of  perception  of  which  the  *  souls '  are  images  ?  Some 
such  consequences  seem  properly  implied  by  the  hypothesis ;  and 
they  appear  sufficient  to  reduce  it  to  a  good  deal  of  an  absurdity. 
JOHNS  HOPKINS  UNIVERSITY.  ARTHUR  O.  LOVEJOY. 

MENTAL   FUNCTIONS   IN  PRIMITIVE   PEOPLES. 

Les  Fonctions  Mentales  dans  les  Societes  Inferieures.     L.  LEVY- 

BRUHL.     Paris  :  Felix  Alcan,  1910. 

Bruhl's  work  appears  as  the  third  volume  of  the  Travaux  de 
I'Annee  Sociologique  published  under  the  direction  of  M.  E.  Durk- 
heim.  B.  endorses  the  motto  of  the  school  of  writers  headed  by  that 
savant,  that  social  phenomena  have  laws  of  their  own  (p.  2).  The 
same  applies  to  those  4  collective  representations  '  which  lie  at  the  root 
of  social  facts.  B.  sets  out  to  determine  the  most  general  laws  which 
govern  such  representations  (p.  3).  The  interpretations  of  primitive 
life  and  thought  given  by  Tylor,  Frazer,  Lang,  and  others,  must  be 
condemned,  for  they  have  disregarded  the  fundamental  question : 
can  the  facts  of  primitive  life  be  explained  along  the  same  lines  as 
the  facts  of  civilized  life?  (pp.  6-7).  Led  by  the  postulate  of  the 
psychic  unity  of  mankind,  these  authors  assume  a  general  animism  (p. 
14).  But  that  animism  is  invariably  derived  from  the  psychology  of 
the  individual.  The  resulting  interpretation  of  primitive  man's  beliefs 
and  institutions  is  necessarily  artificial.  If  we  want  a  firm  foundation 
for  our  researches,  we  must  remember  that  collective  representations 
impose  themselves  upon  the  individual.  They  are  for  him  a  matter 
of  belief  and  not  a  product  of  his  reasoning  (p.  16). 

The  rest  of  the  volume  falls  into  four  parts.  Part  I.  deals  with 
"  Les  representations  collectives  dans  les  perceptions  des  primitifs  et 
leur  caractere  mystique."  The  representations  of  primitive  peoples 
are  not,  B.  believes,  in  a  strict  sense  representations  at  all ;  for  into 
the  make-up  of  each  representation  enter  emotional  and  volitional  ele- 
ments which  form  with  it  an  indecomposable  whole  (p.  28).  Not  a 
single  object  is  represented  without  such  an  emotional  setting.  For 
this  reason  the  primitive  man  perceives  nothing  as  we  do  (p.  37). 
Mystic  properties  form  an  integral  part  of  his  representations  and 
cannot  be  excluded  from  them  (p.  39).  Thus  an  object  and  its  ma- 
terial copy,  for  instance,  are  not  regarded  as  one  and  the  same  thing 
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on  account  of  a  mental  confusion,  nor  as  a  consequence  of  an  animistic 
creed,  but  they  are  so  regarded  because  the  same  mystic  elements  enter 
both  (p.  44).  Other  well-selected  illustrations  from  many  peoples 
are  adduced.  Facts  contradictory  to  his  beliefs  do  not  in  the  least 
shake  the  confidence  of  the  primitive  man,  for  these  facts  can  always 
be  explained  away  on  the  basis  of  these  same  beliefs  (p.  61). 

Primitive  representations  being  different  from  ours,  the  connections 
between  these  representations  are  also  different,  for  they  are  not 
guided  by  logic  but  by  a  mystic  rapport  or  participation  between 
beings  and  objects,  etc.  (p.  70).  Thus  it  happens  that  sequences  in 
experience  which  to  us  seem  all-important,  are  overlooked,  and,  on 
the  other  hand,  sequences  which  never  actually  occur  are  believed  in 
(pp.  74-75).  This  stage  in  man's  mentality  may  thus  be  designated 
as  prelogical  although  it  need  not  for  that  reason  be  either  antilogical 
or  alogical  (p.  79).  The  distinctions  between  one  and  many,  in  direct 
contact  and  at  a  distance,  etc.,  are  often  not  made,  in  this  stage  (p. 
81).  These  considerations  lead  B.  to  attack  Tylor's  doctrine  of  a 
universal  belief  in  a  soul  as  expressed  in  his  animism.  At  the  hand  of 
a  not  very  extensive  but  well  chosen  material,  B.  demonstrates  that 
the  prevalent  belief  of  primitive  peoples  is  in  several  souls,  not  in  one 
soul  or  double.  These  souls,  moreover,  are  concepts  of  such  indefinite- 
ness  and  instability  as  not  to  be  really  comparable  to  our  concept  of 
soul  (pp.  Si,  82,  83).  The  conclusion  arrived  at  by  B.  at  this  stage 
of  his  enquiry  is  worth  quoting  in  full:  "  Orientee  autrement  que  la 
notre,  preoccupee  avant  tout  des  relations  et  des  propriety's  mystiques, 
ayant  pour  loi  principale  la  loi  de  participation,  la  mentalite"  des  primi- 
tifs  interprete  ne"cessairement  d'une  fa9on  differente  de  la  notre  ce  que 
nous  appelons  la  nature  et  1'experience.  Elle  voit  partout  des  com- 
munications de  propriety's,  par  transfert,  par  contact,  par  transmissions 
au  loin,  par  contamination,  par  souillure,  par  possession,  par  une 
multitude  d'op6rations,  en  un  mot,  qui  font  participer,  instantane"ment 
ou  au  bout  d'un  temps  plus  ou  moins  long,  un  objet  ou  un  etre  a  une 
vertue  donne"e,  —  qui  le  sacralisent,  par  example,  ou  le  de"sacralisent 
au  commencement  et  a  la  fin  d'une  cere"monie"  (p.  104).  The  col- 
lective representation  which  underlies  this  mentality  is  a  belief  in  a 
mystic  continuum  which  pervades  nature.  Personalities,  souls,  spirits, 
are  of  later  origin  (pp.  109-110). 

The  mechanism  of  prelogical  mentality  is  particularly  differentiated 
from  that  of  our  own  in  that  the  connections  between  representations 
are,  in  that  stage  of  mentality,  given  with  the  representations  them- 
selves. The  latter  are  not  isolated  and  analyzed,  as  they  are  with  us, 
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to  be  then  logically  connected.  "  Elles  sont  toujours  engagees  dans 
des  preperceptions,  des  preconceptions,  des  preliaisons,  on  pourrait 
presque  dire  des  preraisonnements :  et  c'est  ainsi  que  cette  mentality, 
precisement  parce  qu'elle  est  mystique,  est  aussi  prelogique "  (pp. 
114-115).  When  each  object  has  a  mystic  significance,  abstraction 
must  obviously  be  reduced  in  its  functions ;  memory,  on  the  other 
hand,  becomes  the  dominant  factor  (pp.  123  et  seq.).  Some  pages 
are  devoted  to  illustrations  of  the  marvellous  development  of  that 
faculty  among  primitive  peoples.  Abstraction  and  generalization, 
although  exercised,  are  thoroughly  different  from  ours,  for  again  .the 
mystic  connections  are  the  determining  factor ;  as,  for  instance,  among 
the  Huichol  who  assert  that  the  deer  is  a  feather  because  the  former  is 
possessed  of  the  same  mystic  qualities  as  are  the  latter  (p.  135). 

We  should  expect  to  find  the  distinctive  qualities  of  primitive 
mentality  reflected  in  language.  (Part  II.)  Thus  we  discover  that 
instead  of  one  plural  a  great  many  primitive  languages  have  separate 
forms  to  designate  various  kinds  of  plurality  (pp.  153  et  seq.).  The 
number  of  verbal  forms  in  some  of  these  languages  is  enormous;  the 
same  is  true  of  adverbs,  especially  of  those  indicating  spacial  relations. 
B.  endorses  Gatschet's  conclusion  that  the  categories  of  position  and 
distance  are  as  important  for  the  representations  of  primitive  peoples 
as  the  categories  of  time  and  causality  are  for  us  (p.  165).  The  great 
variety  of  verbal  suffixes  and  affixes,  especially  of  those  connected  with 
verbs  designating  motion,  is  mentioned  and  illustrated  in  the  same 
connection  (pp.  16$  et  seg.")*  The  common  tendency  of  primitive 
languages  is  not  to  render  the  general  impression  received  from  an 
object,  but  to  designate  its  exact  shape,  outline,  position,  motion, 
mode  of  activity  in  space,  etc.  In  this  characteristic,  primitive  speech 
approaches  sign-language  used  by  so  many  primitive  peoples.  In  the 
pages  that  follow  B.  attempts  to  draw  a  close  parallel  between  those 
two  types  of  expression  (pp.  175  et  seq.).  All  objects  have  mystic 
properties,  and  the  spoken  word  used  to  designate  objects  and  actions 
has  mystic  properties  of  its  own  (pp.  199  et  seq). 

In  the  concluding  chapter  of  this  part,  number  is  treated  very  much 
in  the  same  way  as  speech  was  in  the  preceding  chapter  (pp.  204-257). 

Part  III.  is  devoted  to  the  "  Institutions  ou  sont  impliqu^es  des 
representations  collectives  regies  par  la  loi  de  participation."  A  series 
of  illustrations  is  brought  before  the  reader  showing  the  magical 
processes  employed  in  the  chase  (pp.  263-275),  at  fishing  (pp.  275— 
281),  in  war  (pp.  281-283),  as  well  as  the  magical  ceremonies  in- 
tended to  increase  the  food-supply,  or  in  other  ways  to  influence  the 
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course  of  nature  (pp.  283-296).  Further  examples  illustrate  the 
mystic  rapport  between  husband  and  wife,  parent  and  child  (pp.  296- 
304).  The  art  of  the  medicine-man  is  discussed  under  the  same 
heading,  followed  by  a  few  pages  devoted  to  divination  and  magic 
proper  (pp.  304-352).  An  entire  section  is  devoted  to  the  relations 
between  Ihe  living  and  the  dead,  in  which  B.  tries  to  demonstrate  that 
the  concepts  of  life  and  death  are  among  primitive  peoples  by  no 
means  as  clearly  differentiated  as  they  are  with  us  (p.  358)  ;  and,  on 
the  other  hand,  these  concepts  are  full  of  mystic  content  which  deter- 
mines the  character  of  the  practices  at  death,  burial,  birth,  initiation, 
etc.  (pp.  352-421). 

The  fourth  and  last  part  is  short.  In  it  B.  indicates  in  general  out- 
line the  u  Passage  a  des  types  supdrieurs  de  mentalite."  No  sharp 
line  can  be  drawn  between  prelogical  and  logical  mentality.  The 
former  is  not  utterly  foreign  to  the  most  elementary  logical  connec- 
tion ;  while  the  latter,  as  we  find  it  among  the  most  civilized  peoples, 
always  retains  representations,  collective  in  character,  which  rest  on  a 
more  or  less  disguised  mystical  background.  The  transition  from  one 
mentality  to  the  other  occurred  gradually.  As  mystic  participations 
tended  to  become  represented,  the  objective  character  of  experience 
came  gradually  to  the  fore.  Concepts  crystallized  into  definite  and 
objective  categories.  But  while  man's  mentality  was  thus  becoming 
transformed,  interpretations  and  reinterpretations  of  concepts  were 
made,  as  for  instance  in  myths,  which  renders  the  task  of  reconstruct- 
ing the  course  of  this  evolution  an  almost  hopeless  one  (p.  440). 

B.  discards  the  doctrine  of  the  psychic  unity  of  mankind.  If 
primitive  society  is  to  be  understood,  its  life  and  soul  must  be  inter- 
preted along  the  line  of  collective  mystic  representations,  a  radical 
difference  between  the  two  mentalities  being  a  necessary  assumption. 
B.  regards  his  own  work,  together  with  the  works  of  Durkheim,  Huber 
and  Mauss,  and  some  others,  as  the  first  attempts  in  that  direction  (pp. 

425-455)' 

An  interesting  book  might  be  written  in  answer  to  Professor  L£vy- 

Bruhl.  We  doubt  whether  he  has  always  correctly  compassed  the 
bearing  of  his  argument.  The  mystic  character  of  primitive  feeling 
and  thinking  is  laid  bare  by  the  research  of  modern  ethnology.  But 
is  this  mysticism  all-pervading?  Does  not  the  primitive  man  himself 
draw  distinctions  between  the  mystical,  the  powerful,  dangerous, 
sacred,  and  the  ordinary,  objective,  indifferent  reality?  Many  facts 
could  be  adduced  to  indicate  that  he  does  draw  this  distinction. 
Again,  the  prelogical  character  of  primitive  mentality  is  ably  demon- 
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strated  by  B.  But  is  the  whole  of  primitive  mentality  thus  prelogical  ? 
Are  not  many  of  its  conclusions  arrived  at  by  mental  processes  as 
logical  as  our  own,  some  of  our  own? 

A  still  more  fundamental  objection  must  be  made.  Is  the  pro- 
cedure of  B.  quite  logical  in  so  far  as  he  brings  the  collective  repre- 
sentations of  primitive  man  into  juxtaposition  with  individual  mental 
processes  of  the  civilized?  If  he  were  to  take  our  own  collective  rep- 
resentations, with  the  far  from  logical  character  of  their  content  and 
connections,  a  comparison  with  primitive  mentality  would  not  yield 
results  so  unfavorable  to  the  latter.  It  seems  also  that  B.  rather 
weakens  his  position  by  his  attack  on  the  doctrine  of  the  psychic  unity 
of  mankind.  For  this  doctrine  applies  to  man  as  an  individual  who, 
under  similar  physical  and  social  environment,  would  presumably  act 
the  same  all  over  the  world.  The  social  environment  of  primitive 
communities  differs  from  that  of  the  civilized ;  hence  the  mentality, 
which  is  mainly  a  product  of  social  environment,  is  different.  B.'s 
attitude  on  this  question  reminds  us  that  the  veil  which  rests  on  the 
relation  of  the  individual  to  the  social  factor  in  society  is  as  yet  far 
from  lifted. 

As  a  whole,  however,  the  book  is  an  excellent  one  and  may  even 
be  considered  remarkable.  The  rationalistic  tendency  which  still 
pervades  so  many  works  on  primitive  society  is  categorically  set  aside 
by  B.  He  duly  emphasizes  the  great  complexity  of  the  factors  which 
cooperate  in  the  development  of  any  institution  or  any  body  of  beliefs. 
He  challenges  with  great  force  the  monopoly  of  the  doctrine  of  anim- 
ism in  doing  service  as  a  universal  principle  of  interpretation  of  primi- 
tive belief.  Nor  does  he  deal  any  more  gently  with  the  associationist 
interpretation  of  magic.  He  emphasizes,  finally,  the  great  impor- 
tance of  the  collective  factor  in  all  matters  social  and  most  matters 
individual.  The  numerous  illustrations  of  the  customs  and  beliefs  of 
savages  are  drawn  from  the  most  reliable  sources. 

Needless  to  say,  the  anthropologists  will  join  the  psychologists 
and  the  sociologists  in  their  impatience  for  Professor  Levy-Bruhl's 
next  contribution  to  the  subject  of  the  mentality  of  primitive  man. 

COLUMBIA  UNIVERSITY.  A.  A.  GOLDKNWEISER. 

ANTHROPOLOGY. 

Psychological  Problems  in  Anthropology.     FRANZ   BOAS.     Amer. 

J.  of  Psychol.,  1910,  XXI,  371-384. 

Professor  Boas  indicates  a  number  of  fields  in  which  anthropolog- 
ical inquiry  brings  back  data  of  interest  to  the  psychologist.  The 
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attempt  to  gain  knowledge  of  the  events  by  which  the  human  race 
has  formed  its  past  and  present  types  is  closely  involved  with  the 
inquiry  into  the  psychological  laws  of  general  application  among  man- 
kind, and  of  how  these  laws  may  differ  among  different  groups.  That 
there  are  deep  seated  mental  differences  between  such  groups  is  perhaps 
correlated  with  apparent  differences  in  their  nervous  systems, —  though 
there  is  no  justification  for  holding  that  one  set  of  characteristics  is  a 
special  advance  over  another.  The  frequent  assumption  of  general 
similarity  of  mental  reaction  among  societies  of  similar  structure  is 
interestingly  criticized.  The  universal  idea  of  existence  after  death 
may  in  reality  be  the  product  of  quite  different  mental  processes,  ac- 
cording, e.  g.,  to  whether  the  belief  is  that  the  soul  is  reborn  in  another 
child  of  the  same  family,  or  enters  into  an  animal,  etc.  The  totem- 
ims  —  beliefs  in  supernatural  relationship  between  the  family  and  cer- 
tain objects  and  animals  —  may  have  a  very  different  psychogenesis, 
according,  e.  g.,  as  the  family  may  be  the  descendant  of  the  an-imal, 
or  may  have  acquired  his  friendship  and  protection  through  special 
external  circumstances.  Among  the  differential  mental  reactions  of 
primitive  man  especial  mention  is  made  of  animism,  of  the  ill-drawn 
distinction  between  man  and  beast,  and  the  tendency  to  raise  the 
attribute  to  the  level  of  an  entity.  There  is  some  interesting  linguistic 
discussion  on  this  point.  Further,  among  the  more  evolved  peoples 
decorative  art  serves  an  almost  exclusively  esthetic  purpose ;  among 
primitive  peoples  there  is  apt  to  be  a  highly  developed  symbolism, 
with  the  decorative  function  relegated  far  into  the  background.  In 
speaking  of  the  psychology  of  customs  it  is  brought  out  that  while  the 
automatic  habitual  actions  have  little  value  for  consciousness  and  for 
affective  reaction,  the  performance  of  opposed  actions  is  apt  to  be 
difficult  and  accompanied  by  considerable  affective  displeasure.  What 
the  child  does  not  learn  by  unconscious  imitation  he  thus  learns  by 
positive  correction  from  his  elders,  and  it  is  through  this  process  that 
the  habit  may  come  into  consciousness  as  a  recognized  custom.  The 
taboo  may  originate  in  a  series  of  circumstances  that  long  render  im- 
possible the  act  tabooed.  The  phenomenon  of  secondary  explanation 
finds  abundant  illustration  in  primitive  as  well  as  in  civilized  life ;  one 
group  may  borrow  the  art  of  another  and  attach  to  it  a  very  different 
symbolism ;  and  myths  of  identical  source  may  be  made  to  explain 
now  a  particular  characteristic  of  its  subject,  now  the  origin  of  some 
natural  phenomenon.  These  are  some  of  the  topics  regarding  which 
fruitful  psychological  investigation  is  possible  in  anthropological 
territory.  F.  L.  WELLS. 

COLUMBIA  UNIVERSITY. 


NOTES  AND  NEWS. 


BOOKS   RECEIVED   DURING   SEPTEMBER. 

Trick  Methods  of  Eusapia  Paladino.     STANLEY  LEFEVRE  KREBS. 

Philadelphia,  Reprinted  from  the  Reformed  Church  Review,  XIV, 

1910.     Pp.  337-383. 
Die   Bestrafung  der   Motive    und  die   Motive   der   Bestrafung. 

Rechtsphilosophische     und     kriminalpsychologische     Studien. 

JULIUS  FRIEDRICH.     Berlin  und   Leipzig  :  Walther  Rothschild, 

1910.     Pp.  307. 
Bulletin  No.  2.      Government  Hospital  for  the  Insane.     WILLIAM 

A.    WHITE.     Washington :  Government   Printing   Office,   1910. 

Pp-  133- 
Ueber  den    Traum.     i.  Bd.     J.  MOURLY   VOLD.     Leipzig:  J.  A. 

Barth,  1910.     Pp.  xii -f  435.     Mk.  u. 
Ueber  Annahmen.     A.  MEINONG.      (2.  umgearb.  Aufl.)      Leipzig: 

J.  A.  Barth,  1910.     Pp.  vi  +  403.     Mk.  10. 
Grenzen  und  Z,iele  der  Wissenschaft.     HUGO  DINGLER.     Leipzig : 

J.  A.  Barth,  1910.     Pp.  125.     Mk.  2.50. 


NOTES  AND  NEWS. 

DR.  BIRD  T.  BALDWIN,  who  was  for  the  past  year  a  lecturer  in 
education  and  psychology  at  the  University  of  Chicago,  has  accepted 
a  call  to  become  associate  professor  of  education  and  head  of  the 
School  of  Practice  Teaching  in  the  University  of  Texas. 

THE  following  promotions  have  been  made  in  the  Department  of 
Psychology  of  the  University  of  Pennsylvania.  Dr.  Arthur  Holmes 
and  Dr.  F.  M.  Urban  have  been  advanced  from  instructorships  to 
assistant  professorships.  Mr.  S.  W.  Fernberger  has  been  advanced 
from  the  position  of  assistant  to  that  of  instructor  in  psychology. 

PROFESSOR  MAX  MEYER,  of  the  University  of  Missouri,  has  returned 
from  a  year's  leave  to  Europe.  Dr.  W.  H.  Pyle,  who  was  in  charge 
of  Professor  Meyer's  course  during  his  absence,  has  been  retained  as 
instructor  in  educational  psychology. 

PROFESSOR  PILLSBURY,  of  the  University  of  Michigan,  has  been 
advanced  from  a  junior  professorship  to  a  professorship  of  psychology. 

THE  present  number  of  the  Bulletin,  dealing  especially  with  race 
and  individual  psychology,  has  been  prepared  under  the  editorial  care 
of  Professor  R.  S.  Woodworth. 
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RECENT   LITERATURE   ON    THE   PSYCHOLOGY   OF 
TESTIMONY. 

BY  PROFESSOR  GUY  MONTROSE  WHIPPLE, 

Cornell   University. 

In  September,  1909,  those  who  were  fortunate  enough  to  attend 
the  twentieth  anniversary  of  the  opening  of  Clark  University  had  the 
pleasure  of  hearing  two  lectures  upon  the  psychology  of  testimony  from 
the  pioneer  and  best-known  expositor  of  this  field  of  activity,  Professor 
William  Stern,  of  the  University  of  Breslau.  The  abstracts  of  these 
lectures  (9)  maybe  consulted  fora  condensed  survey  of  the  problems, 
the  methods,  the  technical  results,  and  the  practical  consequences  for 
pedagogy  and  for  law  of  the  work  that  has  thus  far  been  done  in  this 
field.  In  general,  Stern's  survey  covers  the  field  in  much  the  same 
manner  as  the  review  of  the  subject  published  in  this  magazine  by  the 
present  writer  several  months  ago.1 

The  most  extended  direct  contribution  to  the  psychology  of  testi- 
mony that  has  appeared  since  the  review  just  mentioned  is  that  of 
Breukink  (2)  of  Utrecht.  This  investigator  employed  the  regulation 
picture  tests,  but  made  features  of  the  following  points :  first,  the  use 
of  a  large  number  (108)  of  observers  in  order  to  compare  the  relative 
importance  for  fidelity  of  report  of  the  two  factors,  sex  and  general 
culture ;  and  second,  the  use  of  a  series  of  three  tests,  separated  by 
intervals  of  one  week,  in  order  to  determine  the  extent  to  which  repe- 
tition with  knowledge  of  errors  (the  picture  was  shown  again  in  each 
instance  after  the  report  had  been  completed)  would  improve  the 
fidelity  of  report.  The  following  are  the  more  important  conclusions : 

1 '  The  Observer  as  Reporter  :  a  Survey  of  the  Psychology  of  Testimony,' 
PSYCHOLOGICAL  BULLETIN,  May,  1909,  Vol.  VI.,  153-170. 
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(i)  persons  of  culture  (physicians,  professors,  teachers)  give  more 
extended  and  more  accurate  reports  than  do  relatively  untutored 
observers  (nurses,  workingmen,  etc.).  (2)  Men  students  report 
slightly  more  items  than  do  women  students,  but  with  less  accuracy, 
particularly  when  colors  are  concerned.  (3)  Practise  in  reporting 
increases  the  reliability  of  reports,  —  the  improvement  being  espe- 
cially noticeable  in  the  depositions  and  in  the  answers  to  suggestive 
questions.  (The  resistance  to  suggestive  questions  was  75.6,  78.5, 
and  84  per  cent.,  respectively,  in  the  three  tests.)  (4)  Men  offer 
greater  resistance  to  suggestive  questions  than  do  women,  but  this  sex 
difference  is  but  one-third  as  great  as  is  the  difference  between  the 
cultured  and  the  uncultured  group.  Similarly,  there  is  but  little  sex 
difference  in  the  reliability  of  statements  made  under  oath,  but  mem- 
bers of  the  uncultured  group  took  oath  to  suggestive  questions  three 
times  as  readily  as  did  members  of  the  cultured  group.  (5)  The  use 
of  written  instead  of  oral  reports  apparently  tends  to  increase  the 
number  of  indefinite  answers,  but  to  decrease  the  number  of  erroneous 
answers. 

Certain  tests  introduced  by  Breukink  upon  the  estimation  of  tem- 
poral and  spatial  magnitudes  led  to  the  following  additional  conclu- 
sions:  (6)  Short  time-intervals  (i  min.)  are  strongly  overestimated: 
intervals  of  medium  length  (12  min.)  show  no  overestimation,  while 
longer  intervals  (35  min.)  are  oftener  underestimated.  (7)  Women 
are  generally  inferior  to  men  in  estimating  time-intervals,  but  no 
marked  difference  appears  in  estimating  spatial  extents.  (8)  Dis- 
tances of  2  to  3  m.  are  subject  to  slight  underestimation ;  distances  of 
about  20  m.  are  commonly  overestimated,  while  longer  stretches 
(about  137  m.)  are  again  underestimated.  (9)  Unless  their  calling 
gives  them  special  training,  uncultured  persons  judge  distances  less 
accurately  than  do  cultured  persons. 

Minor  contributions  to  the  psychology  of  testimony  are  those  of 
Buchholz  (3),  who  relates  two  incidents  illustrative  of  error  in  report, 
and  of  Schneickert  (8),  who  pleads  for  instruction  in  the  case  of  the 
members  of  the  German  police  schools  in  the  recognition  from  verbal 
descriptions  of  persons  who  are  sought  after  by  the  police. 

More  activity  is  to  be  observed  along  another  line  which  bears 
upon  the  psychology  of  testimony,  viz.,  the  use  of  the  association  reac- 
tion method  in  mental  diagnosis.  On  the  same  occasion  as  the 
addresses  by  Stern  there  were  delivered  a  series  of  lectures  by  Jung 
(5)  which  do  not  directly  concern  the  psychology  of  testimony,  but 
which  are  worthy  to  be  mentioned  as  accounts  of  the  manner  in 
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which  the  association  method  has  been  developed  and  manipulated  by 
one  whose  name  is  most  intimately  connected  with  its  use. 

As  regards  the  application  of  the  method  to  the  detection  of  infor- 
mation, it  will  be  recalled  that,  in  1909,  accounts  of  experiments  in 
this  field  were  published  by  Yerkes  and  Berry  (10)  and  by  Henke  and 
Eddy  (4).  These  experiments  have  recently  been  reviewed  and  criti- 
cized by  Binet  (l),  whose  comments  appear  to  have  been  anticipated, 
in  part  at  least,  by  the  more  careful  qualitative  and  quantitative  study 
of  the  method  by  Leach  and  Washburn  (6).  The  general  arrange- 
ment of  the  experiment  has  been  similar  in  all  three  of  these  investiga- 
tions :  the  subject  is  allowed  privately  to  open  one  of  two  boxes,  each 
of  which  contains  some  single  object  (a  watch,  a  snake,  an  ink-stand, 
etc.),  and  the  experimenter  endeavors,  by  means  of  a  prepared  list  of 
some  100  terms  to  which  the  subject  responds  as  in  a  regular  associa- 
tion test,  to  determine  which  box  has  been  opened.  Binet's  criticisms 
are  in  essence  these :  the  association  method  is  more  artistic  than  sci- 
entific ;  its  results  hinge  very  largely  upon  the  skill  of  the  experi- 
menter;  its  fundamental  principle  —  an  association  that  is  quicker 
than  another  association  may  be  considered  a  more  natural,  less  reflec- 
tive, less  inhibited  association  —  is  sound,  but  this  principle  must  be 
subjected  to  numerous  qualifications,  e.  ^.,  a  perfectly  natural  associa- 
tion may  be  given  slowly;  the  associations  to  significant  words  may 
be  given  more  rapidly  if  the  subject  prepares  for  the  test  with  sufficient 
skill  in  advance ;  some  subjects  may  take  deliberately  an  attitude  of 
indifference  such  that  all  associations  have  approximately  the  same 
speed ;  finally,  it  is  possible  that  subjects  might  conceal  their  knowl- 
edge by  deliberately  slowing  all  reactions  to  times  of  3  or  4  sec. 

In  the  more  extended  and  more  carefully  executed  tests  of  Leach 
and  Washburn,  the  reliability  of  the  method  appears  to  be  sufficiently 
well  demonstrated  so  far  as  this  particular  type  of  experiment  is 
concerned,  for  the  box  that  was  opened  was  correctly  diagnosed 
in  52  of  53  trials.  An  attempt  was  made  also  to  diagnose  the  box 
by  reference  to  the  quality  (character)  alone  of  the  associations. 
It  developed  that  this  method  would  enable  an  experimenter  to  detect 
the  box  in  a  fair  number  of  cases,  but  that,  taken  alone,  the  method  is 
not  reliable  and  is  far  less  serviceable  than  the  method  of  studying  the 
association  times,  taken  alone.  Disregarding  the  numerous  conclu- 
sions concerning  the  use  of  the  quality  associations,  which  are  worthy 
of  study  by  any  one  who  tries  the  test,  the  following  points  may  be- 
adduced  with  regard  to  the  use  of  the  times  of  the  associations  :  (i)v 
"  In  all  the  experiments  but  four,  the  average  reaction  time  for  word* 
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referring  to  the  object  looked  at  was  longer  than  that  for  the  words 
referring  to  the  other  object."  (2)  u  In  rare  cases,  the  dangerous 
words  are  reacted  to  with  abnormal  quickness."  (3)  "  The  longest 
single  reaction  time  to  a  relevant  word  proved,  in  every  series  but  two, 
to  be  that  of  a  reaction  to  a  word  referring  to  the  object  seen,"  so  that 
"  this  record  is  better  than  that  of  the  average  reaction  times"  and  is 
"  the  best  single  criterion  on  which  to  base  a  decision  as  to  the  object 
seen."  (4)  "  The  reaction  times  to  relevant  words  seem  usually, 
though  not  invariably,  more  irregular  [larger  mean  variation]  than 
those  for  words  referring  to  the  other  object." 

The  neat  outcome  of  these  more  refined  laboratory  tests  does  not 
necessarily  guarantee  that  mental  diagnosis  by  the  association  reaction 
method  will  be  of  positive  service  to  the  jurist,  for  he  will  seldom  find 
his  conditions  so  simple  and  clean  cut  as  those  of  the  alternative  box 
test.  This  opinion  is  confirmed  in  particular  by  Ritterhaus  (7)5<  who 
declares  most  emphatically  that  the  method  is  '  absolutely  unfit'  for  use 
in  criminal  procedure.  His  experiments  lead  him  to  assert  (i)  that  a 
considerable  number  of  persons,  especially  of  women,  are  so  consti- 
tuted psychically,  whether  by  nature  or  by  circumstances  that  influence 
them  temporarily,  as  to  render  it  impossible  to  apply  the  method  to 
them  successfully,  and  (2)  that,  even  in  the  case  of  those  whose  mental 
disposition  permits  the  use  of  the  method,  the  results,  whatever  they 
may  be,  can  never  serve  unequivocally  as  bases  for  legal  action. 
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SUGGESTION. 

BY  PROFESSOR  W.  D.  SCOTT, 

Northwestern  University. 

In  the  papers  by  Jones  (6)  and  Strong  (8)  we  have  two  reports 
upon  experiments  carried  on  in  the  Psychological  Laboratory  of  the 
University  of  California.  The  experiments  were  attempts  to  continue 
the  work  begun  by  Brand  in  the  same  laboratory  some  years  before. 
Brand's  work  was  on  the  reproduction  of  linear  distances  as  affected 
by  such  suggestions  as,  *  Make  short,'  *  Make  long,'  '  Don't  make  too 
long,'  4  Don't  make  too  short.'  He  found  that  to  a  certain  extent  his 
suggestions  were  successful. 

Miss  Jones  employed  the  following  method  :  Two  white  pegs  30 
cm.  apart  were  exposed  to  the  subject  for  i^  seconds.  The  subject 
was  then  requested  to  adjust  two  other  pegs  so  that  the  distance  separat- 
ing them  would  be  equal  to  the  distance  separating  the  pegs  previously 
exposed.  Just  preceding  each  of  the  exposures  one  of  the  following 
suggestions  was  given  :  'You  are  now  able,'  'You  are  now  unable,' 
4 1  am  now  able,'  '  I  am  now  unable.'  The  suggestions  were  spoken 
by  the  operator,  read  by  the  subject  from  a  printed  motto,  read  by  the 
subject  from  printed  symbols,  or  spoken  aloud  by  the  subject.  The 
purpose  of  the  experiment  was  to  discover  to  what  extent  suggestions 
as  to  ability  and  inability  would  affect  the  ability  to  reproduce  visual 
linear  distances.  The  measure  of  ability  is  assumed  to  be  the  con- 
stant error  and  the  variability.  The  author  summarizes  her  results  as 
follows :  "  The  three  subjects  showed  the  same  significant  tendencies 
in  responding  to  suggestion ;  that  is,  with  each,  the  suggestion  of 
ability  produced  generally  less  error  and  less  variability  than  did  the 
suggestions  of  inability ;  and  estimates  with  no  suggestion  were  in 
each  case  still  nearer  the  standard"  (p.  275). 

Strong  extended  the  work  of  Brand  and  Jones  but  substituted  the 
maximum  grip  of  the  hand  for  the  reproduction  of  visual  linear  dis- 
tances. The  suggestions  were,  '  Now  you  can  make  it  stronger  than 
usual,'  4  Now  you  can't  make  it  as  strong  as  usual.'  The  suggestions 
were  given  as  in  the  preceding  researches.  The  results  show  practi- 
cally no  superiority  for  the  positive  suggestion  (can)  over  the  negative 
one  (can't).  The  maximal  grip  was  as  great  in  one  case  as  in  the 
other.  To  secure  a  standard  with  which  to  judge  the  results  secured 
from  both  the  positive  and  negative  suggestions  Strong  interspersed 
controls  by  saying  '  Now,  neutral,'  as  he  handed  the  dynamometer  to 
the  subject  for  the  maximum  grip.  He  designated  this  his  l  neutral 
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suggestion.'  The  grips  following  the  positive  and  the  negative  sug- 
gestions were  stronger  than  those  following  the  neutral.  It  seemed 
to  make  but  little  difference  whether  the  suggestions  were  pronounced 
by  the  operator,  read  from  a  motto,  inferred  from  a  sign,  or  pronounced 
aloud  by  the  subject. 

Both  Jones  and  Strong  cautioned  their  subjects  to  avoid  all  tendency 
voluntarily  to  follow  or  resist  the  suggestions,  but  merely  to  pay  atten- 
tion to  the  suggestions.  The  subjects  supposed  that  the  suggestions 
were  having  little  or  no  effect.  Great  care  seems  to  have  been  taken 
in  conducting  the  experiments,  the  results  are  well  analyzed  and  dis- 
cussed and  the  relation  of  the  present  experiments  to  preceding  ones 
is  fully  indicated. 

The  term  suggestion  is  employed  in  both  a  wider  and  a  narrower 
sense.  When  employed  in  the  wider  sense  it  may  include  practically 
every  act  of  perception  and  of  association.  In  the  restricted  sense  it 
is  used  to  designate  an  extreme  form  of  inhibition,  a  narrowness  of 
consciousness,  a  dissociation.  It  thus  stands  in  marked  contrast  with 
deliberation  and  always  implies  a  shunting  out  of  ideas  which  the 
ordinary  association  of  ideas  would  call  up.  Brand's  research  was  an 
investigation  upon  suggestion  in  the  narrower  sense.  The  authors  of 
the  articles  being  reviewed  assert  that  their  experiments  are  a  develop- 
ment of  Brand's,  and  yet  it  seems  to  the  reviewer  that  these  two 
experimenters  have  been  working  upon  suggestion  in  the  broader 
interpretation  of  the  term  only.  It  is  desirable  to  confine  the  term  to 
the  narrower  sense  in  technical  experimental  work.  These  researches 
would  lose  nothing  of  value  if  in  every  instance  some  other  term  were 
substituted  for  suggestion.  The  title  of  the  two  articles  might  then 
be  written :  Experiments  upon  the  Reproduction  of  Distance  as  In- 
fluenced by  Distracting  References  to  Ability  and  Inability;  and  The 
Effect  of  Various  Types  of  Coaching  and  Taunting  upon  Muscular 
Activity. 

As  is  well  known,  the  after-image  from  white  light  does  not  re- 
main one  constant  color  but  color  after  color  develops  as  the  after- 
image fades.  The  suggestion  was  given  (7)  to  each  of  twenty  college 
students  that  the  sequence  of  the  colors  was  the  spectral  order  although 
the  suggestion  was  contrary  to  fact.  The  suggestion  was  successful 
in  varying  degrees  with  17  and  failed  with  3  students.  The  same1  20 
subjects  were  given  the  suggestion  that  a  wire  was  being  heated  by 
electricity.  This  suggestion  also  was  more  or  less  effective  with  all 
the  subjects.  The  subjects  who  were  the  most  suggestible  to  colors 
in  the  after-images  were  not  generally  more  suggestible  to  the  heat 
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illusion  than  were  those  less  suggestible  to  the  color  of  the  after-images. 
The  coefficient  of  correlation  was  but  little  above  zero.  Both  the 
experiments  were  experiments  upon  suggestion  in  the  narrowest  pos- 
sible usage  of  the  term.  The  experiments  were  conducted  carefully 
and  similar  results  may  be  secured  by  others  verifying  the  results. 
The  conclusion  reached  is  that  suggestion  is  not  a  simple  elementary 
condition  constantly  present  in  the  same  degree  in  the  same  individual. 
But  rather,  like  perception  and  memory,  it  varies  from  moment  to 
moment  and  from  one  content  to  another.  It  is  not  safe  to  speak  of 
a  person  as  suggestible  in  general  unless  his  suggestibility  has  been 
proven  in  diverse  instances.  A  single  display  of  a  high  degree  of 
suggestibility  would  not  indicate  a  similar  degree  of  suggestibility  in 
general. 

The  paper  by  Binet  and  Simon  (3)  constitutes  Chapter  XI  of  the 
larger  work  on  L?  Intelligence  des  Imbeciles.  The  authors  discovered 
that  imbeciles  responded  to  almost  any  suggestion  if  only  the  desired 
or  expected  response  were  known.  They  came  to  the  conclusion  that 
such  a  response  indicated  nothing  as  to  the  conception  of  the  subject. 
They  analyzed  suggestion  into  two  classes.  The  first  class  affects 
the  ideas  and  conceptions  and  results,  in  extreme  forms,  in  absurd 
hallucinations.  The  second  class  affects  only  words,  acts  and  attitudes. 
This  latter  class  of  responses  is  only  an  apparent  indication  of  sugges- 
tion and  may  indicate  nothing  more  than  docility.  The  imbeciles  are 
extremely  suggestible  as  judged  according  to  this  second  class  but  the 
proof  has  not  yet  been  established  that  they  are  highly  suggestible  if 
judged  according  to  the  first  class.  In  his  article  (5)  Hyslop  takes 
the  ground  that  suggestion  can  not  be  taken  as  a  causal  factor  in  ac- 
counting for  mental  healing.  Suggestion  is  merely  the  condition  under 
which  the  healing  takes  place.  Bechterew's  work  (2)  is  already  known 
to  the  readers  of  the  BULLETIN  in  the  German  translation  made  in  1905. 
Anastay's  article  (I)  cites  two  instances  in  which  the  phonograph  had 
been  employed  for  giving  suggestions. 
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BY  PROFESSOR  WILBUR  M.  URBAN, 
Trinity  College. 

Classification  continues,  naturally,  to  be  one  of  the  chief  preoccu- 
pations of  what,  according  to  Mr.  J.  S.  Moore,  is  the  new  philosoph- 
ical discipline,  born  in  1909.  Mr.  Moore's  own  paper  (5)  is  wholly 
concerned  with  the  '  system  of  values.'  The  point  of  view  of  the 
psychologists  and  relativists  (Orestano,  Tawney,  Urban),  as  he  is 
pleased  to  call  them,  makes  their  classifications  too  limited,  since  it 
excludes  the  transcendental*  values.  In  Miinsterberg's  system,  on  the 
other  hand,  he  finds  a  confusion  of  the  two  types.  His  own  classifi- 
cation, starting  with  the  principle  of  life  as  an  adjustment,  recognizes 
three  fundamental  types,  (i)  factual  values  or  values  of  adaptation, 
(2)  ideal  values  or  values  of  harmony,  (3)  transcendental  values,  or 
values  of  perfection. 

A  quite  different  point  of  view  is  involved  in  the  classification  of 
Mr.  J.  A.  Leighton  (3).  It  is  based  upon  the  principle  that  "  a  meta- 
physics of  values  can  be  regarded  only  as  a  special  way  of  formulating 
a  metaphysics  of  persons,"  and  that  "  values  per  se,  apart  from  the 
attitudes  and  achievements  of  selves,  have  no  substantive  existence." 

Still  another  point  of  view  underlies  the  classification  in  the  two 
articles  of  M.  Fonsegrive  (i).  There  are  for  him  two  fundamental 
classes  of  values  which  go  back  to  a  fundamental  distinction  between 
the  pleasures  of  sense  and  the  pleasures  of  sentiment.  The  purely 
sensible  pleasure  is  situated  in  time  and  localized  in  space.  The 
pleasures  of  sentiment  durent  d'avantage  and  are  not  localized. 

This  distinction,  from  which  Fonsegrive's  whole  treatment  is 
developed,  brings  out  immediately  the  point  of  interest  in  an  other- 
wise somewhat  lightly  handled  discussion  of  the  subject,  namely,  the 
Bergsonian  point  of  view, — an  interest,  I  may  add,  somewhat  height- 
ened by  the  use  that  the  social  philosophers  are  beginning  to  make  of 
Bergson's  ideas  and  by  the  fact  that  he  himself  is  about  to  apply  his 
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4  method  of  intuition '  to  the  field  of  social  philosophy.  Fonsegrive 
accepts  Bergson's  purely  qualitative  view  of  conscious  states,  and 
infers  that  the  concept  of  quantity  applies  only  to  economic  and  social 
values,  the  latter  being  at  bottom  economic.  "  All  values,  in  so  far 
as  they  are  social,  enter  into  the  commerce  of  men."  And,  again, 
"  nothing  is  easier  than  to  apply  to  all  the  types  of  values  the 
language  of  arithmetic  which  is  that  of  economic  values.  Nothing  is 
more  easy,  but  nothing,  perhaps,  is  more  futile"  (p.  567).  The 
ethical,  aesthetic  and  religious  values  belong  to  the  *  deeper  self ' ; 
they  can  be  appreciated  by  the  method  of  intuition  but  cannot  be 
scientifically  described.  From  this  conception  of  the  locus  of  values 
he  further  infers  that  any  philosophy  of  values  must  necessarily  be 
"  an  organization  of  our  ideas  in  dependence  upon  our  sensibility,  a 
value  being  such  only  when  we  feel  it";  that  u  it  must  be  individual- 
istic and  pragmatic,  and  therefore  have  little  connection  with  the 
edifice  of  science."  To  avoid  this  serious  fault  the  philosophy  of 
values  must  put  itself  under  the  control  of  ethics.  If  in  doing  this  it 
runs  the  risk  of  falling  into  prejudices,  it  is  at  the  same  time  able  to 
give  to  rule  or  law  a  basis  conformable  to  value  itself. 

The  specifically  psychological  contributions  to  the  theory  of  value 
continue  to  come  largely  from  German  sources.  Meinong  has  pub- 
lished a  new  edition  of  an  earlier  work  (4)  for  which  he  has  rewritten 
and  enlarged  the  chapter  on  Wertpsychologie,  incorporating  the 
results  of  recent  American  treatment  of  the  subject,  from  a  genetic 
point  of  view.  Schlesinger  (6)  has  sought  to  apply  the  methods  of 
experiment  to  the  processes  of  valuation ;  and  Landmann-Kalischer 
(2)  develops  a  realistic  theory  of  value  on  a  distinctively  psychological 
basis. 

Schlesinger's  study  of  the  4  Begriff  des  Ideals '  is  in  the  first  place 
a  contribution  to  the  psychology  of  valuation.  Thus  u  the  function 
of  constructing  ideals  consists  in  a  process  of  valuation,"  and  again, 
"  every  ideal  demand  is  a  valuation,  although  not  every  valuation  is 
an  ideal"  (p.  165).  The  object  of  his  study  is  "  to  develop  the 
scheme  of  an  empirical  psychology  of  ideals  by  a  systematic  presen- 
tation of  previous  theories  of  the  ideal."  Having  thus  found  the  pos- 
sibilities of  the  ideal  experience  by  the  experimental  investigation  he 
"  determines  the  actuality  or  non-actuality  of  these  experiences  in 
individuals"  (p.  224). 

The  method  of  experimentation  employed  is  that  of  the  ques- 
tionary,  supplemented  and  controlled  by  direct  question  and  answer. 
Method  and  results  alike  will  require,  and  indeed  are  worth,  con- 
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scientious  criticism,  but  it  has  at  least  been  proved  possible  to  extend 
the  methods  employed  in  the  psychology  of  the  thinking  processes  to 
the  processes  of  valuation  and  formation  of  ideals.  Nor  are  the 
results  by  any  means  merely  a  *  painful  elaboration  of  the  obvious,' 
over-elaborate  as  some  of  the  analysis  seems  to  be.  They  coincide  at 
certain  significant  points  with  the  more  novel  conclusions  of  pure 
analysis  in  this  field,  i.  e.,  the  relation  of  valuation  to  judgment  and 
belief.  They  have  also,  one  might  venture  to  say,  made  it  incumbent 
upon  any  one  who  would  use  the  concept  of  ideal,  in  ethics  or  else- 
where, with  any  degree  of  exactness,  to  go  through  this,  or  a  similar 
analysis,  of  what  the  ideal  experience  really  is. 

Psychological,  though  in  a  somewhat  different  way,  is  also  the 
article,  Philosophic  der  Werte,  by  Landmann-Kalischer,  whose  con- 
tributions to  aBsthetics  and  valuation  have  been  noted  in  former  reports 
on  these  subjects.  It  is  in  the  first  place  a  largely  conceived  criti- 
cism of  Miinsterberg's  Philosophic  der  Werte  (a  summary  of  which 
appears  as  a  review  in  the  same  number  of  the  Arc/itv),  but  this  is 
merely  preliminary  to  a  theory  of  value  developed  in  a  psychological 
and  realistic  spirit.  The  critical  portion  may  be  summed  up  in  two 
propositions,  (i)  Existence,  instead  of  being  one  of  a  number  of 
values,  is  in  reality  presupposed  by  all  the  other  values.  (2)  Of  the 
four  worlds  of  values,  logical,  ethical,  aesthetic  and  religious,  only  the 
first  has  constitutive  importance.  The  others  presuppose  it. 

The  constructive  portion,  including  sections  on  the  psychology  of 
the  emotional  sphere  and  on  the  objectivity  of  value  judgments,  has 
important  features  which  can  only  be  enumerated  here.  Value  and 
reality,  it  is  held,  are  given  simultaneously  in  feeling ;  the  dependence 
of  feeling  and  value  upon  individuality  is  asserted ;  the  dependence  of 
the  norm  upon  psychological  fact  is  recognized ;  feeling  is  held  to  be 
capable  of  objectification,  and  upon  this  objectivity  of  feeling  is  based 
the  criterion  of  objectivity  of  values.  In  the  development  of  this  doc- 
trine of  the  objectification  of  feeling  is  introduced  a  modified  theory  of 
the  reproduction  of  feeling  which  is  not  only  important  in  itself,  but 
interesting  also  as  showing  the  growing  prominence  of  this  conception. 

REFERENCES. 

1.  FONSEGRIVE,  G.     'Recherches  sur  la  th6orie  des  valeurs.'    Rev.  Phil., 

1910,  No.  6,  553-579  J  No.  7,  44-75. 

2.  LANDMANN-KAUSCHBR,  E.    'Philosophic  der  Werte.'  Arch.f.  d. ges.  Psy- 

chol.j  1910,  i,  1-98. 

3.  I/EIGHTON,  J.  A.    '  Personality  and  a  Metaphysics  of  Value.'  Int.J.  ofEth.' 

1910,  Vol.  21,  23-26. 


REACTION  TIME.  375 

4.  MEINONG,  A.     '  Ueber  Annahmen.'     2d  Ed.,  Leipzig,  1910. 

5.  MOORK,  J.  S.     'The  System  of  Values.'    /.  of  Phil.,  Psychol.,  &c.,  1910, 

Vol.  7,  282-291. 

6.  SCHI^ESINGBR,  A.  '  Der  Begriff  des  Ideals.  Empirisch-psychologische  Unter. 

suchung  des  Idealerlebnisses.     Arch.  f.  d.  ges.  Psychol.,  1909,  Vol.  15, 
137-228,  and  1910,  Vol.  17,  186-265. 


REACTION   TIME. 

BY  PROFESSOR  V.  A.    C.    HENMON, 

University  of  Wisconsin, 

The  method  of  the  time  of  reaction  is  applied  by  Bourdon  (l)  to 
the  study  of  the  processes  of  identification,  resemblance,  and  localiza- 
tion and  of  combinations  of  identification  and  comparison,  comparison 
and  identification,  comparison  and  localization,  and  double  identifica- 
tion. Twenty  brief  series  of  experiments  with  colors,  areas  and  forms 
(numbers)  are  reported.  Reaction  time  of  identification  was  mea- 
sured by  using  two  color  stimuli  (red  and  green),  or  two  rectangles 
(20  mm.  and  10  mm.),  or  two  numbers  (2  and  3),  with  reaction  by 
the  right  hand  if  one  stimulus  was  presented,  with  the  left  if  the  other 
was  presented.  The  time  of  perceiving  resemblance  was  measured 
by  presenting  stimuli  in  four  pairs,  e.  g.,  red-red,  green-green,  green- 
red,  red-green,  with  similar  arrangements  for  rectangles  and  numbers, 
and  reaction  made  when  the  stimuli  were  alike.  Localization  (direct) 
was  tested  by  presenting  stimuli  in  two  pairs,  e.  g.,  red-green,  green- 
red,  with  reaction  with  the  right  hand  to  red  on  the  right  and  with  the 
left  hand  to  red  on  the  left.  Localization  (crossed)  was  tested  with 
the  same  arrangement  except  that  reaction  was  made  with  the  right 
hand  when  the  stimulus  was  on  the  left. 

The  results  show  that  the  time  of  perceiving  resemblance  is  longer 
by  about  750-  than  the  times  of  identification  and  localization  (direct) 
which  both  average  a  little  above  3000-.  Crossed  localization  takes 
about  500-  longer  than  direct. 

A  few  series  of  experiments  were  made  in  which  stimuli  were 
combined  in  various  ways  so  as  to  involve  more  complex  combinations 
of  identification  and  comparison,  localization  and  double  identification, 
with  a  lengthening  of  the  times  in  proportion  to  the  degree  of  com- 
plexity. An  interesting  suggestion  is  made  for  the  measurement  of 
fatigue  by  the  time  of  reaction  in  associations  newly  formed  where 
the  influence  of  distraction,  preoccupation  and  fatigue  is  quickly 
evident. 
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Kiesow's  (2)  study  of  sensory,  muscular  and  mixed  types  of  simple 
reaction  to  tactile  stimuli,  published  in  1904,  has  been  carried  on  with 
auditory  stimuli.  Experiments  were  made  on  three  subjects  repre- 
senting the  three  types.  The  average  times  and  mean  variations  for 
the  three  subjects  remained  relatively  constant,  e.  g.,  to  the  more 
intense  stimulus,  sensory,  148.7*7,  m.v.  140-  ;  muscular,  117.1*7,  m.v. 
I2<r;  mixed,  130.3*7,  m.v.  i3<r. 

Experiments  were  also  made,  Kiesow  himself  acting  as  subject, 
in  which  the  direction  of  attention  was  voluntarily  controlled.  Sen- 
sory reactions  to  the  maximal  intensity,  1,000  cases,  averaged  172.53(7, 
approximating  closely  the  values  of  Lange  and  much  longer  than 
those  of  Bergemann  (1906).  Muscular  reactions  gave  results  as 
follows:  ist  200,  114.840-;  2d  200,  105.33*7;  3d  200,  101.68*7,  which 
results  led  Kiesow  to  distinguish  three  stages  of  practice  in  muscular 
reactions.  Mixed  or  neutral  reactions,  200  cases,  gave  an  average  of 
140.1*7. 

The  paper  contains  interesting  observations  on  differences  in  reac- 
tion times  with  the  various  fingers,  with  right  and  left  hands,  with 
right-handed  and  left-handed  subjects  and  on  the  effect  of  varying 
intensities  on  the  different  types  of  reaction. 

Kiesow  and  Ponzo  (3)  give  results  of  preliminary  experiments  on 
sensory  and  muscular  reactions  to  thermal  stimuli,  both  warm  and 
cold  (o°  to  48°-49°  C.).  Ingenious  apparatus  was  devised  for  drop- 
ping water  on  temperature  spots  of  the  forearm  and  for  eliminating  so 
far  as  possible  radiation  and  tactile  stimulation  as  factors  in  the  experi- 
ment. Experiments  were  made  on  one  subject  of  the  mixed  type, 
giving  reaction  times  to  cold  192.7*7  and  to  warm  206.7*7.  Muscular 
and  sensory  reactions  were  made  by  the  two  authors  with  the  following 

average  results  : 

K.  P. 

Warm  ......  231.4*1  226.™ 

........  =54.6  259.4 


f  Warm  ......  145-5 

MuSCUHcold  ........  ,57.4          I43.I 

The  authors  give  a  valuable  review  of  the  literature  on  thermal 
reactions  and  call  attention  to  the  fact  that  their  results  differ  from 
those  of  all  previous  investigators.  The  study  is  to  be  carried  further.1 
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RIGHT-HANDEDNESS   AND    ALLIED   TOPICS. 

BY  DR.  ERNEST  JONES, 
University  of  Toronto. 

H.  T.  Woolley  (3)  records  some  observations  made  on  a  female 
infant.  No  steps  were  taken  to  favor  the  development  of  right- 
handedness.  In  daily  life  no  preference  for  the  use  of  either  hand  was 
noticed  until  the  beginning  of  the  ninth  month ;  at  the  end  of  this 
month  the  note  was  made :  '  evidently  right-handed  even  to  casual 
observation.'  At  this  time  the  tendency  to  right-handedness  even 
overcame  an  earlier  habit  of  waving  good-bye  with  the  left  hand,  ac- 
quired owing  to  the  child  being  carried  in  such  a  way  that  the  left 
hand  was  freer.  However,  exact  experimental  observations  carried  out 
during  the  seventh  month  indicated  the  existence  of  a  preference  for  the 
use  of  the  right  hand  that  was  not  otherwise  discernible ;  this  was 
much  more  pronounced  in  the  case  of  actions  presenting  some  diffi- 
culty, such  as  reaching  far.  The  seventh  month  was  the  one  in  which 
the  child  began  to  babble  syllables,  suggesting  a  connection  between 
the  development  of  speech  and  right-handedness.  (There  is  however 
no  evidence  that  the  tendency  to  right-handedness  first  appeared  in 
this  month,  for  it  was  not  investigated  before.)  The  writer  accepts 
these  observations  as  supporting  the  general  view  that  right-handedness 
is  a  normal  part  of  physiological  development,  and  is  not  an  occurrence 
to  be  explained  by  training.  Gaupp  (i),  whose  brochure  in  this 
series,  Ueber  die  Rechtshandigkeit  des  Menschen,  constitutes  one  of 
the  best  reviews  on  the  subject  of  right-handedness,  gives  here  a  simi- 
larly excellent  review  of  the  asymmetries  of  the  normal.  It  deals  with 
such  facts  as  asymmetry  of  the  face,  head,  limbs,  spinal  column,  etc. 
Although  these  are  important  considerations  for  anyone  who  attempts 
to  deal  with  the  problems  of  right-handedness,  even  from  a  psycho- 
logical point  of  view,  they  are  too  exclusively  anatomical  to  be  suitable, 
for  abstraction  here. 

The  present  writer  publishes  (2)  a  continuation  of  his  researches 
on  allochiria.  Dyschiria  is  a  disorder  in  the  synthesis  of  the  sense  of 
'sidedness'  (chirognostic  feeling),  and  has  a  purely  psychogenetic 
origin,  being  always  a  manifestation  of  hysteria.  There  are  three- 
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stages  of  it :  achiria,  in  which  the  subject  has  absolutely  no  idea  of 
the  side  of  a  part  the  sensorial  acuity  of  which  may  be  perfectly  intact ; 
allochiria,  in  which  the  part  altogether  conveys  the  opposite  sidedness 
to  that  normally  associated  with  it ;  and  synchiria,  in  which  it  conveys 
at  the  same  time  both.  There  are  two  distinct  varieties  of  dyschiria, 
unilateral  and  bilateral  respectively,  and  a  case  of  each  is  related  in 
detail ;  in  the  former  the  affected  side  seems  to  be  displaced  over  on  to 
the  opposite  side,  as  if  it  were  folded  on  a  vertical  axis ;  in  the  latter 
there  is  no  such  illusion,  the  two  sides  being  merely  incorrectly  named. 
Special  experimental  observations  showed  that  in  both  cases  the  sub- 
ject could  correctly  identify  the  part  touched,  provided  it  was  indicated 
in  some  other  way  than  by  the  use  of  the  words  right  and  left.  The 
other  circumstances  and  manifestations  led  to  the  following  hypothesis 
being  formulated :  "  The  mental  processes  relating  to  a  given  part  of 
the  body  are  divided  into  (a)  the  aesthesic  group  of  perceptions,  and 
(3)  the  autosomatognostic  group  of  memory  feelings,  of  which  chirog- 
nosis  is  one.  Dyschiria  results  whenever  the  second  group  is  dis- 
sociated, the  first  being  relatively  or  absolutely  spared,  a  rare  occurrence 
referred  to  as  the  paradoxical  type  of  cleavage."  Other  questions  dis- 
cussed, such  as,  for  instance,  the  relation  to  one  another  of  the  three 
stages  of  dyschiria,  are  not  here  mentioned,  being  mainly  of  psycho- 
pathological  interest. 
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CONTRIBUTIONS   TO  THE  LITERATURE  OF  FATIGUE. 

BY  DR.  F.  L.  WELLS, 
McLean  Hospital,   Waverley,  Mass. 

The  most  extensive  study  of  the  year  is  that  of  Weiler  (i),  who 
introduces  a  new  instrument  for  the  study  of  muscular  contractions. 
Weiler  has  introduced  other  psychological  apparatus  reported  to  be  of 
considerable  merit,  and  the  features  of  this  new  instrument  are  well 
worth  noting.  The  study  opens  with  a  brief  and  mainly  theoretical 
discussion  of  the  terms  used  in  the  study  of  fatigue,  and  the  relation 
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of  Arbeit  and  Kraft,  this  leading  to  some  allusions  to  the  earlier 
methods  of  approaching  the  problem  of  muscular  work.  The  abso- 
lute measure  of  muscular  strength  cannot  be  satisfactorily  obtained  by 
present  means.  The  muscle  will  raise  weights  which  lacerate  it,  and 
the  maximum  resistance  of  muscle  to  stretching  is  affected  by  too 
many  independently  variable  factors.  Proceeding  from  the  researches 
of  Weber  and  Helmholtz  on  the  frog  muscle,  the  first  researches  on 
the  human  muscles  in  situ  are  those  of  Mosso,  whose  original  ergo- 
graph  is  the  starting  point  of  so  much  of  the  later  fatigue  investi- 
gation. 

There  is  a  brief  discussion  of  some  of  the  previous  instruments. 
While  far  from  complete,  the  criticisms  are  excellent  for  the  instru- 
ments with  which  they  deal.  The  defects  of  the  ordinary  grip 
dynamometer,  such  as  the  liability  to  excentric  pressure,  slipping, 
and  painfulness  under  extreme  exertion,  are  well  recognized.  The 
Che"ron-Verdin  instrument  is  better.  The  author  prefers,  and  it  would 
seem  with  some  reason,  a  third  instrument,  whose  principle  some- 
what suggests  that  of  the  spring  dumb-bells,  the  two  longitudinal 
halves  of  which  are  pressed  together  during  exercise.  The  apparatus 
consists  of  two  metal  sleeves  telescoping  into  one  another  against  the 
resistance  of  strong  springs  at  either  end.  The  length  of  these  metal 
sleeves  corresponds  to  about  the  width  of  the  hands,  and  the  circum- 
ference can,  by  supplementary  sleeves,  be  adjusted  to  the  grasp  of  the 
hand ;  an  important  feature,  owing  to  the  different  leverages  that  are 
otherwise  obtained  by  large  and  small  hands.  At  one  end  is  a  circular, 
graduated  dial,  upon  which  the  indicators  move  as  in  the  ordinary 
instrument. 

A  short  account  of  Mosso's  ergograph  is  given,  and  the  modifica- 
tions introduced  by  Kraepelin  and  Treves  are  mentioned.  Weiler 
considers  that  binding  or  otherwise  securing  the  arm  is  a  consider- 
able source  of  error  through  its  influence  upon  the  subjective  attitude. 
Another  difficulty  in  the  way  of  standardizing  such  ergographic  experi- 
ments is  that  there  exists  for  each  individual  a  certain  optimum  weight, 
and  that  the  immediate  comparison  of  curves  made  with  the  same 
weight  does  not  give  a  just  differential  measure  of  the  work-capacity 
of  different  individuals.  This  is  one  of  the  troubles  that  the  spring 
ergograph  is  intended  to  obviate,  but  of  these  instruments  the  author 
describes  only  that  of  Binet  and  Vaschide,  not  mentioning  the  form 
devised  by  Cattell,  or  the  elaborate  apparatus  of  Bergstrom.  In 
general,  the  paper  evinces  surprisingly  little  attention  to  the  extensive 
literature  of  its  subject. 


380  GENERAL  REVIEWS  AND  SUMMARIES. 

The  instrument  used  by  the  author  is  practically  that  above 
described,  with  the  addition  of  a  writing  device  for  recording  the 
extent  of  the  successive  squeezes  upon  the  dynamometer.  The 
recording  principle  is  that  of  a  small  steel  wheel  moving  over  copying 
paper  and  reproducing  its  impression  upon  an  ordinary  writing  sur- 
face. There  is  room  upon  this  surface  to  record  100  contractions, 
and  within  this  limit  the  apparatus  is  entirely  self-contained,  there 
being  none  of  the  cumbrous  appanages  common  to  so  many  ergo- 
graphic  methods.  The  performance  in  each  individual  contraction 
may  be  read  from  a  specially  constructed  scale  compared  with  the 
record,  or  upon  which  the  record  itself  may  be  made.  The  dial  is 
covered,  so  that  the  subject  sees  nothing  of  the  markings. 

The  different  psychophysical  processes  involved  in  the  work-curve 
are  next  taken  up.  The  viewpoint  is  here  a  distinctly  physiological 
one,  setting  up  the  psychical  function  as  simply  a  Stellvertreter  for 
the  various  uncomprehended  physiological  ones.  This  question  of  the 
individual  factors  in  the  work-curve  has  been  thoroughly  threshed  out 
in  the  literature,  and  this  portion  of  the  paper  brings  up  little  that  is 
new.  There  is  full  recognition  of  the  unanalyzability  of  several  fac- 
tors in  the  work-curve,  and  rather  more  attention  to  the  emotive  factor 
than  is  often  the  case.  What  must  be  attempted  in  the  analysis  of  the 
curve,  is  to  determine  the  Willenskraft  and  Will  ens  spannung  of  the 
subject,  the  emotive  processes,  as  well  as  the  degree  of  psychic  fatiga- 
bility  and  susceptibility  to  practice,  together  with  the  excitability  of 
the  motor  centers.  Only  when  this  has  been  done  do  the  curves 
permit  conclusions  regarding  the  subject's  muscular  strength  and  fati- 
gability. 

A  relatively  small  portion  of  the  paper  is  occupied  with  an  account 
of  experiments.  These  consisted,  with  two  subjects,  of  curves  of  60 
contractions  each,  one  curve  being  executed  on  each  of  ten  successive 
days.  On  the  odd  days  the  work  proceeded  without  intermission,  in 
the  rhythm  of  two  seconds,  the  intervals  being  marked  "by  a  metronome ; 
on  the  even  days  a  two-minute  pause  occurred  after  the  thirtieth  con- 
traction. This  is  a  type  of  experiment  familiar  to  readers  of  the  Arbei- 
ten,  whose  special  interpretation  has  been  elaborately  discussed  by 
Specht.  With  a  third  subject,  the  work  was  similarly  continued  for 
'  over  an  hour '  each  day.  The  results  are  presented  in  both  tabular 
and  diagrammatic  form  and  worked  out  in  some  detail. 

The  decrease  of  the  curve  for  60  contractions  is  rather  steady  in  rate. 
When  the  pause  is  inserted,  recovery  is  not  sufficient  to  bring  the  per- 
formance up  to  the  initial  maximum,  contrary  to  what  happens  with 
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the  usual  five-minute  pause  in  the  addition  test.  Considerable  stress 
is  laid  on  the  relation  of  the  two  halves  of  the  performance  on  either 
side  of  the  pause,  and,  in  general,  upon  the  constant  relationship  found 
between  immediately  succeeding  intervals  of  performance.  There  is 
comparatively  little  practice  increase  in  the  gross  muscle  strength, 
which  the  author  accounts  for  on  physiological  grounds.  The  most 
important  conclusion  stated  is  that  in  the  execution  of  muscular  work 
the  work-capacity  decreases  as  the  logarithm  of  the  work  performed, 
a  finding  that  is  reached  by  processes  that  the  non-mathematical  reader 
does  not  follow  with  great  facility.  In  the  interpretation  of  the  experi- 
ments as  regards  the  relation  of  fatigability  to  Willensspannung,  the 
variations  of  the  latter,  and  the  general  limitations  of  the  method,  the 
paper  is  not  far  out  of  accord  with  the  prevailing  attitude  on  these 
points. 

The  study  of  mental  fatigue  by  Winch  (2)  is  a  limited  application 
of  a  method  that  has  much  to  recommend  it.  The  procedure  was  to 
subject  the  individuals  (pupils  in  evening  schools)  to  a  certain  simple 
psychological  test,  upon  the  performance  in  which  they  were  then 
classified  into  two  groups  of  approximately  equal  efficiency.  Upon  a 
succeeding  evening  the  first  group  was  then  subjected  to  another  test 
of  similar  type,  and  the  second  group  subjected  to  the  test  a  fixed 
period  later  during  the  lesson  period.  Upon  the  basis  of  the  prelimi- 
nary test,  one  group  should  do  about  as  well  as  the  other ;  and  it  is 
thought  that  a  decrease  in  the  efficiency  of  the  second  group  should 
be  a  measure  of  the  fatigue  ensuing  in  the  intervening  period.  This 
obviates  an  often  very  disturbing  factor  of  practice  effect.  The  author 
finds  a  fairly  consistent  tendency  for  the  later  tested  group  to  do  more 
poorly  than  the  earlier  one,  and  reaches  the  conclusion  that  evening 
schools,  attended  after  long  hours  of  labor,  are  comparatively  unprofi- 
table on  account  of  the  rapid  decrease  in  mental  energy  in  the  pupil 
during  the  course  of  the  evening's  work. 

Dr.  Lee's  paper  (3)  is  a  general  review  of  the  problem  in  its 
broader  aspects.  While  the  term  fatigue  is  sometimes  loosely  applied 
to  physiological  depressions  in  general,  it  is  more  properly  used  to 
describe  only  those  depressions  essentially  due  to  previous  activity. 
Its  sensations  are  but  the  subjective  signs  of  its  physiological  and 
chemical  conditions.  There  are  some  excellent  reproductions  of  the 
muscular  fatigue  curve,  indicating  the  slowing  of  relaxation  as  well 
as  the  decrease  in  height  of  the  curves  in  cold-blooded  animals,  and 
the  absence  of  the  slowed  relaxation  in  the  warm-blooded.  Among 
the  chief  chemical  conditions  of  muscular  fatigue  are  the  consumption  of 


382  GENERAL  REVIEWS  AND  SUMMARIES. 

oxygen  and  carbohydrates.  Fatigue  phenomena  may  be  experimentally 
produced  by  elimination  of  these  substances.  On  the  other  hand, 
oxidation  and  loss  of  carbohydrate  produce  in  the  working  muscle 
carbon  dioxid  and  lactic  acid ;  and  a  muscle  subjected  to  their  influ- 
ence shows  experimentally  the  same  phenomena  as  of  fatigue  through 
work.  But  in  minute  quantities,  these  and  such  substances,  acting  as 
irritants,  are  the  probable  cause  of  the  4  warming  up '  phenomena  in 
mental  as  well  as  in  muscular  work. 

The  fatigue  phenomena  of  other  tissues  than  the  muscles  are 
relatively  unstudied.  As  we  should  expect  biologically,  the  nervous 
system  appears  highly  resistant  to  fatigue.  The  author  is  inclined  to 
discount  the  value  of  ergographic  experiment  for  determining  the 
relative  fatigability  of  nerve  and  muscle.  The  sensations  of  fatigue 
probably  result  from  events  largely  outside  the  central  nervous  system, 
though  by  no  means  confined  to  the  peripheral  organs  that  have  done 
the  work,  since  the  toxic  fatigue  substances  may  be  generally  dis- 
tributed by  the  blood.  "The  value  of  training  .  .  .  ,"  he  says, 
"consists  largely  in  the  development  of  a  power  of  resistance  to  the 
toxic  fatigue  substances,  and  is  not  unlike  the  production  of  a  condi- 
tion of  tolerance  to  a  poisonous  drug  by  the  administration  of  succes- 
sively increasing  doses  of  it." 

Even  the  isolated  muscle  has  a  slight  recoverability  from  fatigue, 
owing  perhaps  to  the  absorption  of  oxygen.  If  the  accumulated  fatigue 
substances  be  partially  washed  out,  recovery  is  more  marked,  and  still 
more  so  if  glucose  or  oxygenated  blood  be  administered.  In  the  com- 
plete organism,  the  value  of  sleep  lies  in  the  more  complete  elimina- 
tion of  the  fatigue  substances  made  possible  by  the  cessation  of  the 
grosser  bodily  activities. 

With  the  theories  of  a  specific  fatigue  toxin  the  author  does  not 
evince  much  sympathy. 
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READING. 

BY  E.  H.  CAMERON, 
Yale  University. 

No  comprehensive  studies  of  the  psychology  of  reading  have 
appeared  during  the  year,  and  Huey's  and  Dearborn's  works  remain 
the  latest  extended  treatments  of  the  subject.  Among  minor  studies 
that  of  Dockeray  (l)  has  determined  the  range  of  vision  for  letters 
of  the  alphabet  by  means  of  the  tachistoscopic  method. 

The  average  threshold  of  distinct  vision  of  all  the  letters  of  the 
alphabet  for  three  subjects  was  21.5  mm.,  22  mm.,  and  20.3  mm. 
respectively.  These  results  taken  in  connection  with  the  accepted 
results  of  Dearborn  as  to  the  number  of  fixations  in  a  line  of  normal 
reading,  indicate  that  everything  which  is  read  comes  within  the  field 
of  distinct  vision,  and  that  successive  fields  may  even  overlap. 

From  this  investigation  it  appears  that  the  degree  of  legibility  of 
the  various  letters  differs  with  the  individual  subject,  and,  that  the 
threshold  of  legibility  and  of  distinct  vision  do  not  coincide  for  the 
same  individual.  In  general,  the  results  on  this  point  do  not  corre- 
spond very  closely  with  those  of  Sanford.  The  letter  '  n,'  for  exam- 
ple, was  found  by  Sanford  to  be  one  of  the  most  legible,  but  Dockeray 
finds  it  to  be  one  of  the  least  legible.  The  broad  letters  appear  to  be 
usually  the  most  legible,  and  the  short  letters  and  even  some  of  the 
tall  letters  the  least  legible. 

Decroly  and  Degand  (2)  report  some  observations  upon  abnormal 
children,  which  emphasize  the  relative  distinctness  of  various  factors  of 
the  reading  process.  Cases  are  presented  which  show  that  words 
may  be  recognized  without  corresponding  ability  to  express  the  sounds 

represented. 
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CALKINS'  PSYCHOLOGY. 
A  First  Book  in   Psychology.      MARY  WHITON  CALKINS.     New 

York:  The  Macmillan  Company,  1910.     Pp.  xvi  +  420. 

In  this  volume  Professor  Calkins  presents  an  entirely  new  book, 
not  a  revision  or  abbreviation  of  the  earlier  Introduction.  The  most 
striking  similarity  lies  in  the  retention  of  the  plan  of  giving  results 
alone  in  the  text  and  putting  the  discussions  of  theory  and  detailed 
information  into  the  appendix.  The  text  proper  occupies  but  270 
pages,  the  appendix  150  pages.  In  many  ways  the  arrangement 
breaks  the  continuity  of  discussion,  and  much  that  seems  to  the  re- 
viewer essential  to  an  understanding  of  the  text  must  be  sought  in  the 
appendix.  The  preface  asserts  that  the  main  change  in  general  stand- 
point consists  in  giving  over  the  division  of  psychology  into  idea- 
psychology  and  self-psychology  and  in  retaining  only  self-psychology. 
It  seems  to  the  reviewer  that  the  self -psycho  logy  has  also  had  some  of 
its  more  characteristic  features  softened  and  that  the  whole  treatment 
more  nearly  approximates  the  discussions  of  other  authors.  The  self 
appears  only  as  a  center  of  reference  and  an  auxiliary  to  avoid  the  dis- 
cussion of  troublesome  phases  of  problems.  If  permitted  to  define  the 
term  for  one's  self  no  one  would  object  to  the  use  of  the  self  where  it 
is  used,  and  the  term  is  never  defined  by  the  author;  it  is  merely  an 
ultimate  of  our  conscious  experience. 

In  order  of  treatment  the  work  follows  a  recent  suggestion  that 
psychology  might  be  approached  more  inductively,  and  after  the  pre- 
liminary discussion  of  method  and  general  principles  turns  at  once  to 
perception  and  imagination.  The  departure  from  current  order  is  not 
so  great  as  appears  since  after  a  preliminary  description  of  a  momentary 
consciousness  explanation  turns  at  once  to  sensation;  the  material 
usually  discussed  under  perception  is  treated  later  in  the  customary 
place.  The  description  of  the  momentary  consciousness  serves  as 
an  admirable  introduction  to  the  work  as  a  whole,  but  the  order  of 
treatment  is  after  all  not  different  from  the  traditional  ones.  The 
matter  is  approximately  the  same  as  in  the  generally  used  texts.  More 
emphasis  is  laid  upon  introspection  and  its  results  than  upon  the 
results  of  experimental  research,  but  this  is  to  be  explained  by  the 
elementary  character  of  the  text. 
384 


PSYCHOLOGICAL  LITERATURE.  385 

The  volume  perhaps  emphasizes  description  and  classification 
rather  more  than  most  recent  works.  If  a  process  can  be  referred  to 
a  class  and  given  a  name  it  is  satisfactorily  disposed  of  even  if  its  con- 
ditions and  consequences  are  not  stated.  The  result  is  the  intro- 
duction of  a  relatively  large  number  of  ultimates  and  relatively  little 
attention  to  practical  outcome  or  origin  of  processes.  Space  is  an  ulti- 
mate characteristic  of  perceptions,  attention  is  an  ultimate  fact  of  con- 
sciousness, not  even  a  characteristic  of  mental  states,  feelings  of  rela- 
tion are  ultimate  as  is  the  feeling  of  realness  that  prepares  the  way 
for  action  and  belief.  Will,  it  is  interesting  to  note,  escapes  this 
pigeon-holing.  It  is  analyzed  into  relation  to  the  self  and  a  feeling 
of  realness,  together  with  the  consciousness  of  the  future  and  an  experi- 
ence of  linkage  or  connectedness.  So  far  does  this  tendency  to  rest 
content  with  classification  go  that  the  student  will  get  little  notion  of 
the  conditions  of  mental  activities  or  of  how  they  may  be  effectively 
developed.  One  is  even  reminded  at  times  of  the  entities  of  the  faculty 
psychology,  although  it  is  evidently  far  from  the  purpose  of  the  author 
to  revive  faculties. 

The  style  of  the  book  is  delightful  and  it  is  to  be  recommended 
most  warmly  to  the  general  reader.  The  work  vies  with  the  novel 
in  the  vividness  and  circumstantiality  of  its  portrayal  of  mental  life. 
Every  point  is  aptly  illustrated  from  life  or  from  a  wide  range  of 
literature.  It  might  be  questioned  if  the  steps  in  the  arguments  are 
sufficiently  distinguished  for  the  student.  But  any  criticism  of  a 
book  from  the  student  side  is  dangerous  before  trial,  and  certainly  for 
any  other  than  the  student  the  literary  treatment  is  above  reproach. 

An  occasional  debatable  statement  has  been  allowed  to  creep  in. 
Thus  it  is  asserted  that  the  motor  area  in  the  cortex  is  both  forward 
and  back  of  the  Fissure  of  Rolando  instead  of  in  front  only  as  seems 
to  be  agreed  by  neurologists.  One  might  question  too  whether  nega- 
tive judgments  are  always  analytic.  Certainly  it  seems  that  anything 
that  may  be  asserted  might  also  be  denied.  These  defects  are  too 
few  to  impair  seriously  the  value  of  the  work  as  a  text.  Un- 
doubtedly the  work  will  make  a  satisfactory  text  for  the  elementary 
student  of  general  interests,  although  to  the  reviewer  it  is  a  matter  of 
regret  that  more  of  the  results  of  experimental  work  have  not  been 
introduced,  and  that  the  treatment  should  have  stopped  short  of  an 
analysis  of  many  of  the  experiences  that  are  accepted  as  ultimate. 

W.  B.  PILLSBURY. 

UNIVERSITY  OF  MICHIGAN. 
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MEMORY   AND   ASSOCIATION. 

Vber  das  Zusammenivirken  verschiedener  Sinnesgebiete  bei  Ge- 
ddchtnisleistungen.  ALFRED  VON  SYBEL.  Zeitsch.  f.  Psy- 
chol.,  Vol.  53,  pp.  258-353. 

This  report  is  a  link  in  the  series  of  papers  and  monographs  upon 
memorizing  which  have  issued  from  the  laboratory  of  Professor  G. 
E.  Muller.  The  reader  will  remember  that  the  interest  of  the  Got- 
tingen  experimenters  centered  first  in  refining,  elaborating  and  exploit- 
ing the  memory-test  methods  of  complete  memorizing,  of  right  asso- 
ciates and  of  retained  members.  He  may  have  noted  that  in  the  last 
few  years  their  interest  seems  gradually  to  have  shifted  from  the  ex- 
perimenter's method  of  procedure  to  the  subject's  method  of  memor- 
izing in  its  individual  peculiarities.  The  present  paper  deals  with  the 
interaction  of  different  senses  in  memorizing.  It  compares  the  results 
of  presenting  material  to  the  eye  and  to  the  ear  of  learners  of  differ- 
ent image-types  when  they  were  required  and  when  they  were  not 
required  to  articulate  the  syllables  and  thus  to  traverse  the  series  in 
kinaesthetic  as  well  as  in  visual  or  auditory  terms.  The  material  con- 
sisted for  the  most  part  of  '  normal  series '  of  nonsense  syllables. 
The  procedures  were  as  follows:  (i)  A  visual-kinaBsthetic-auditory 
procedure  in  which  the  subject  was  required  to  read  the  series  aloud 
from  the  kymograph ;  (2)  a  visual-kinaesthetic  procedure  in  which  he 
read  the  series  with  noiseless  articulation ;  (3)  a  strictly  visual  procedure 
in  which  he  was  required  to  suppress  all  speech-movements;  (4)  a 
primarily  visual  procedure  in  which  he  might  do  as  he  liked  in  the 
matter  of  articulation,  provided  that  his  behavior  was  uniform;  (5) 
a  visual-auditory  procedure  in  which  the  experimenter  pronounced 
each  syllable  at  the  instant  in  which  it  met  the  subject's  eye  and  in 
which  the  subject  was  ordinarily  allowed  to  articulate  silently  but  not 
to  read  aloud;  and  (6)  an  auditory  procedure  in  which  the  experi- 
menter alone  read  the  series  but  which  resembled  the  visual-auditory 
in  other  respects.  It  must  be  noted  that  by  no  means  all  of  these 
procedures  were  used  with  all  the  seventeen  subjects.  The  general 
experimental  method  was  a  combination  of  the  methods  of  complete 
memorizing  and  of  right  associates.  When,  during  a  round  of  pre- 
sentations, the  subject  believed  that  he  could  recite  the  series,  he 
signaled  with  his  hand  to  the  experimenter,  who  stopped  the  kymo- 
graph, timed  the  recitation,  and  recorded  the  number  of  presentations 
necessary.  The  effect  of  different  rates  was  tested  with  different  pro- 
cedures. The  series  were  read  in  trochaic  rhythm.  The  test-proce- 
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dure  of  the  method  of  right  associates  ordinarily  began  five  minutes 
after  the  end  of  the  subject's  recitation.  The  accented  syllables  were 
presented  in  part  to  the  eye  and  in  part  to  the  ear. 

Of  the  writer's  findings,  the  following  seem  most  important:  (i) 
No  real  criterion  of  a  subject's  image-type  is  furnished  either  by  the 
number  of  repetitions  necessary  for  learning  with  the  different  pro- 
cedures or  by  his  remarks  upon  the  procedures.  The  objective  results 
were  lamentably  alike  for  subjects  of  all  image-types.  (2)  As  regards 
the  number  of  repetitions  necessary  for  learning,  the  visual-kinaesthetic- 
auditory,  procedure,  the  visual-kinaesthetic,  the  visual-auditory  and 
the  auditory  all  have  an  advantage  over  the  silent,  primarily  visual 
procedure.  Among  the  advantages  in  articulating  the  syllables  may 
be  the  fostering  of  kinaesthetic  persistence  and  the  formation  of 
kinaesthetic  associations,  as  well  as  the  steady  attention  and  exact 
apprehension  of  the  syllables  which  are  involved.  On  the  other 
hand,  the  sound  of  the  subject's  or  of  the  experimenter's  voice 
in  pronouncing  the  syllables  seems  to  make  the  impressions  more 
penetrating.  The  advantage  of  the  auditory  procedure  is  surprising 
in  view  of  the  objections  expressed  by  subjects  of  all  types.  (3)  As 
regards  the  number  of  right  associates  scored,  the  case  is  reversed  : 
the  primarily  visual  procedure  has  the  advantage  over  all  the  others 
just  named.  This  fact  falls  under  the  general  law  that  those  series  are 
better  remembered  which,  on  any  account,  are  learned  with  greater  dif- 
ficulty. (4)  According  to  the  introspection  of  the  subjects,  the  method 
of  learning  becomes  less  visual  and  more  kinaesthetic  when  the  series 
are  hard  to  learn,  —  when,  for  example,  the  subject  is  tired  or  the 
series  are  rapidly  presented.  In  this  connection,  it  should  be  noted 
that  the  advantage  in  the  subject's  reading  aloud  is  more  marked  when 
the  rate  of  presentation  is  quick.  The  paper  abounds  in  interesting 
bits  of  introspection  which  cannot  be  given  here. 

E.  A.  McC.  GAMBLE. 


Beitrdge  zur  Assoziationslehre  auf  Grund  von  Massenversuchen. 

FERDINAND  REINHOLD.     Zeitsch.  f.  Psychol.,  Vol.  54,  pp.  183- 

214. 

This  paper  is  based  upon  association-experiments  made  by  the 
method  of  chance  word-reaction  upon  groups  of  school  children 
(girls),  taken,  thirty  each,  from  ten  successive  grades  and  ranging  in 
age  from  seven  to  seventeen  years.  Toward  the  formation  of  such 
an  *  association-lexicon  '  as  Saling  compiled,  the  writer  contributes  the 
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first  reactions  to  forty-six  stimulus-words.  He  interests  himself  chiefly 
in  the  nature  of  the  most  common  reactions  and  in  the  degree  to 
which  individual  subjects  tend  to  react  with  the  words  most  common 
in  their  group.  With  the  aid  of  some  collateral  experiments,  he  is 
enabled  to  draw  the  following  conclusions :  ( i )  In  each  group  of  reac- 
tions to  a  given  stimulus-word,  some  one  word  predominates  in  such  a 
marked  degree  over  others  that  the  favorite  reaction  is  not  at  all  hard 
to  determine.  (2)  In  the  matter  of  logical  relation  between  the 
stimulus- word  and  the  favorite  reaction-word  (the  relations  of  part  to 
whole  and  of  whole  to  part,  for  instance),  so  much  difference  exists 
between  different  stimulus-words  that  the  list  of  words  actually  used 
in  any  study  of  such  relations  is  all  important  and  should  never  be 
suppressed.  (3)  Roughly  speaking,  younger  children  show  greater 
individual  differences  in  their  reactions  than  older  children.  (4)  In 
children,  at  least,  a  tendency  toward  extraordinary  reactions  is  not  a 
sign  of  superior  intelligence,  nor  is  a  tendency  toward  associations  by 
similarity  of  sound  a  symptom  of  inferior  intelligence. 

E.  A.  McC.  GAMBLE. 
WELLBSLBY  COLLEGE. 

TASTE   SENSATIONS. 
Sensations  gustatives.     LANGUIER  DES  BANCELS.     Anne"e  psychol., 

Vol.  15,  273-299. 

This  paper  is  not  a  report  of  the  writer's  experimental  research, 
but  is  a  clear,  concise  and  excellent  review  of  our  present  knowledge 
upon  the  subject  of  taste.  The  writer  discusses  (i)  the  number  of 
taste-qualities;  (2)  taste-stimuli  and  the  ion-theory  of  their  nature, 
summarizing  the  results  of  Hoher  and  Kiesow  and  of  Herlitzka;  (3) 
the  anatomy  of  taste,  considering  the  gustatory  field,  nasal  taste,  so- 
called,  and  the  vexed  question  of  the  paths  taken  by  the  gustatory 
nerve-fibers  to  the  brain ;  (4)  the  functioning  of  the  sense,  touching 
upon  the  sensitiveness  of  the  different  papillae  to  the  several  qualities, 
upon  taste-mixture,  contrast-effects  and  adaptation-phenomena ;  and 
(5)  such  psychometric  results  as  have  been  so  far  obtained. 

E.  A.  McC.  GAMBLE. 

WELLESLEY  COLLEGE. 

ORGANIC  SENSATIONS. 

Ueber  die  Sensibilitat  der  inneren  Organe.    E.  BECKER.     Zeit.  f. 
Psychol.,  1908,  XLIX.,  341-373. 
An  article  designed  to  supplement,  says  the  author,  an  earlier  paper 
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by  Meumann.1  Imbedded  in  a  general  discussion  of  the  whole 
question  of  organic  sensation  (into  which  I  shall  not  go)  appear  the 
following  records  of  actual  experiments  on  the  esophagus  and  the 
stomach.  A  subject  was  found  that  could  easily  swallow  and  retain 
one  end  of  a  smooth  rubber  tube,  5  mm.  in  outer,  2  mm.  in  inner 
diameter  and  I  m.  long.  In  the  other  end  was  inserted  a  glass 
tube  from  the  end  of  which  a  three-branch  Y  tube  of  hard  rubber 
projected,  two  of  the  branches  being  further  connected  each  with  a 
rubber  bulb,  one  bulb  containing  water  at  5o°-52°  C.  and  the  other  at 
4°-i2°  C.  Temperature  stimuli  could  thus  be  directly  applied  to  the 
stomach  and,  by  partially  withdrawing  the  long  tube,  at  various  levels 
of  the  esophagus.  For  pressure  a  bulb  of  thin  rubber  was  fixed  to  one 
end  of  the  tube.  This  also  Herr  W.  'was  '  leicht  imstande  zu  ver- 
schlucken.'  By  pressing  a  bulb  at  the  other  end,  pressure  could  be 
applied  at  different  levels  of  the  esophagus.  The  subject  further  sub- 
mitted to  electrical  stimuli,  given  by  means  of  a  small  piece  of  tin  foil 
fastened  over  the  lower  end  of  the  tube  and  connected  with  transmit- 
ting wires  in  the  tube. 

Becher's  results  show  that  warmth  and  cold,  touch  and  pressure 
and  (from  electrical  stimulus)  a  type  of  sensation  without  adequate 
analogy  could  be  felt  along  the  entire  esophagus.  The  nearest  descrip- 
tion obtained  of  the  effect  of  electrical  stimulus  was,  for  the  upper  part 
of  the  esophagus,  its  characteristic  l  Schwirren '  but,  for  the  lower 
part,  a  weak  burning  or  caustic  quality  quite  sui  generis.  These  sen- 
sations, as  well  as  pressure,  were  tolerably  well  localized.  Increase 
in  intensity  of  either  caused  pain.  Becher  could  not,  however,  secure 
any  evidence  of  sensibility  in  the  stomach  itself  to  any  of  the  foregoing 
stimuli.  ROSWELL  P.  ANGIER. 

YALE  UNIVERSITY. 

Organic  Sensation.     ELSIE  MURRAY.     Amer.   Jour,  of   Psychol., 

1909,  XX.,  386-446. 

This  is  a  general  review  of  the  whole  question  of  organic  sensation, 
to  which,  however,  are  added  a  few  experiments,  aiming  chiefly  to 
disentangle,  through  introspection,  the  organic  components  in  sensory 
and  affectional  complexes  resulting  from  various  stimuli  —  taste,  odor, 
visual,  cutaneous  and  auditory.  The  general  results  were  that  the 
differentiation  of  internal  from  extei .  '  sensation  is  very  difficult,  and 
that  internal  sensation  may,  indeed,  *  differ  from  external  texturally 
rather  than  qualitatively.'  ROSWELL  P.  ANGIER. 

YALE  UNIVERSITY. 

1  Meumann,  E.,  'Zur  Frage  der  Sensibilitat  der  inneren  Organe,'  Archiv  . 
d.  ges.  Psychol.,  1907,  IX.,  26-62. 
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THE    'PENDULAR   WHIPLASH   ILLUSION.' 

The  4  pendular  whiplash  illusion/  as  Carr  christened  the  phe- 
nomenon, was  first  described  by  me  some  years  ago  as  evidence  of 
the  lack  of  kinaesthetic  factors  from  pursuit  eye  movements  in  the 
visual  perception  of  motion.  It  seemed  to  me  an  unusually  clear  and 
unequivocal  experimental  test,  in  a  field  where  experimental  isolation 
of  the  various  supposed  factors  is  difficult.  Since  it  was  first  described 
the  phenomenon  has  been  subjected  to  critical  analysis  by  two  inde- 
pendent investigators.  The  bearing  of  these  studies  on  the  main  theo- 
retical problem  of  the  participation  of  the  eye  movements  in  the  visual 
perception  of  motion  is  the  subject  of  the  present  discussion. 

For  convenience  my  original  observation  l  may  be  summarized  as 
follows : 

Each  arm  of  a  counterbalanced  second  pendulum  bore  an  adjust- 
able faintly  glowing  object.  If  these  objects  were  equidistant  from 
the  axis  of  the  pendulum  they  moved  through  equal  distances  at  each 
oscillation  of  the  pendulum.  But  if  either  object  is  visually  fixated, 
in  an  otherwise  darkened  room,  (i)  the  non-fixated  object  appeared  to 
move  a  greater  distance  than  the  fixated,  and  (2)  at  the  end  of  each 
swing  the  non-fixated  object  seemed  to  make  an  independent  little 
excursion  after  the  fixated  object  had  apparently  come  to  rest,  as 
though  it  were  attached  to  the  latter  by  a  flexible  rod.  At  that  part 
of  the  swing  where  photographic  registration  of  my  pursuit  move- 
ments showed  the  most  satisfactory  pursuit,  the  fixated  object  seemed 
to  stand  still,  while  the  non-fixated  object  seemed  to  move  faster  than 
it  should.  The  adequate  pursuit  movement  neither  mediated  a  per- 
ception of  motion  for  the  fixated  object,  nor  corrected  the  exaggerated 
data  from  the  displacement  of  the  retinal  image  of  the  non-fixated 
point. 

In  order  to  rescue  the  traditional  kinaesthetic  factor  from  the  *  in- 
evitable logic  of  the  situation '  Carr 2  endeavored  to  find  some  other 
explanation  of  the  phenomenon.  In  some  vital  points  the  observations 
of  Carr's  subjects  were  diametrically  opposed  to  mine.  They  found 

1  PSYCHOLOGICAL  REVIEW,  Vol.  XI.,  1904,  pp.  13-14. 
'PSYCHOLOGICAL  REVIEW,  Vol.  XIV.,  1907,  pp.  169-180. 
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no  difference  in  the  apparent  extent  of  movements  of  the  fixated  and 
non-fixated  point.  They  found  little  if  any  apparent  movement  of 
the  non-fixated  object  after  the  other  had  apparently  come  to  rest. 
The  whiplash  illusion  is  explained  by  Carr  as  a  function  of  the  positive 
after-image. 

Personally,  I  have  always  felt  that,  from  the  standpoint  of  scien- 
tific method,  Carr's  treatment  of  the  experiment  was  improper.  Using 
relatively  bright  objects,  which  gave  clearly  distinguishable  after- 
images, he  discovered  after-images,  whose  manner  of  fading  seemed 
to  him  to  explain  the  phenomenon.  This  always  looked  to  me,  to 
put  it  bluntly,  like  salting  the  experiment.  It  would  certainly  have 
been  good  procedure  to  have  asked  whether  the  phenomenon  disap- 
peared or  not  when,  other  factors  remaining  the  same,  the  luminosity 
of  the  objects  was  so  reduced  as  to  eliminate  perceptible  after-images. 
Unfortunately,  the  only  instance  in  which  Carr  used  the  method  of 
difference  with  respect  to  the  after-images  involved  the  introduction  of 
a  fixed  diffused  light  within  the  arc  of  movement.  The  loss  of  the 
illusion  under  these  circumstances  is  demonstrably  related  to  the  intro- 
duction of  fixed  fields  of  reference.  It  was  practically  equivalent  to 
performing  the  experiment  in  daylight. 

I  feel,  however,  that  I  am  not  altogether  blameless  in  the  intro- 
duction of  after-images  by  Carr.  My  account  of  the  experiment  was 
exceedingly  brief,  and  contained  no  description  of  my  apparatus. 
When  the  paper  was  first  read,  I  demonstrated  the  apparatus,  and  failed 
to  insert  the  details  for  printing. 

As  a  matter  of  fact  my  illumination  was  of  low  intensity.  The 
objects  were  the  glowing  ends  of  Fourth  of  July  slow  matches,  with 
ash  accumulation,  viewed  from  the  side.  They  require  partial  dark 
adaptation  before  they  can  be  satisfactorily  followed  at  a  distance  of 
20  ft.  In  my  experiments  there  was  no  distinguishable  after-image 
streak.  For  obvious  reasons  I  was  not  particularly  proud  of  my 
device. 

Ford's  reexamination  of  the  phenomenon  l  was  doubly  welcome. 
He  not  only  devised  a  better  and  more  flexible  apparatus,  but  he  also 
supplied  the  methodological  deficiencies  of  Carr's  paper.  After  care- 
ful elimination  of  the  after-image  effects  he  finds  that  the  whiplash 
illusion  persists. 

It  is  further  noteworthy  that  Ford,  in  direct  opposition  to  Carr, 
entirely  confirms  the  observation  that  the  non-fixated  object  appears  to 
move  a  greater  distance  than  the  fixated. 

1  PSYCHOLOGICAL  REVIEW,  Vol.  XVII.,  1910,  pp.  192-204. 


392  THE  PENDULAR   WHIPLASH  ILLUSION. 

This  gross  discrepancy  is  difficult  to  explain  satisfactorily.  It 
would  almost  seem  that  Carr  was  dealing  with  a  different  phenomenon. 
This  may  be  the  case.  Personally,  I  have  found  it  impossible  to  shift 
the  attention  as  Carr  did,  without  at  the  same  time  influencing  the 
pursuit  of  the  supposedly  fixated  object.  Persistent  attention  to  the 
non-fixated  object  completely  interfered  with  normal  rhythm  of  pursuit. 

Ford's  carefully  controlled  experiments  showed  that  one  might 
fixate  a  motionless  point  and  attend  to  a  moving  object  without  pro- 
ducing significant  changes  in  the  fixation.  This,  however,  is  a  nor- 
mal process  constantly  recurring  in  normal  life.  Its  usefulness  I  have 
discussed  elsewhere  in  connection  with  the  value  of  peripheral  vision 
and  the  long  ocular  reaction  time.  Pursuit  movements  on  the  contrary 
are  a  relatively  complex  reaction  process,  demanding  delicate  adjust- 
ment to  the  precise  conditions  that  each  new  occasion  presents. 
Relatively  slight  interruption  in  the  vision  of  the  moving  object 
completely  destroyed  their  rhythm.1  If  during  pursuit,  one  persis- 
tently attends  to  an  object  that  is  moving  in  the  other  direction,  the 
motive  for  pursuit  is  lost,  and  the  eye  tends  to  revert  to  more  primi- 
tive and  more  satisfactory  visual  conditions. 

There  is  no  infallible  connection  between  a  moving  object  and 
adequate  pursuit.  On  the  contrary,  the  requirement  to  judge  whether 
an  object  is  moving  or  not  normally  leads  to  the  abandonment  of  pur- 
suit. This  fact  in  itself  is  evidence  of  the  inadequacy  of  kinaesthetic 
data  from  the  moving  eye.  In  the  present  experiment,  moreover,  it 
tends  to  invalidate  the  main  experimental  condition  —  i.  e.,  adequate 
pursuit  movements. 

Confirmatory  evidence  of  Carr's  failure  to  appreciate  the  delicacy 
of  the  mechanism  with  which  he  was  experimenting,  is  his  tacit 
assumption  that  pursuit  movements  are  equally  satisfactory  for  differ- 
ent persons  in  different  stages  of  practice  as  well  as  under  different 
conditions  of  attention.  While  the  curves  of  my  own  eye  movements 
show  that,  after  the  pursuit  is  well  under  way,  the  last  quarter  of  each 
swing  is  remarkably  free  from  corrective  movements,2  records  from 
a  considerable  number  of  subjects  show  great  variability  in  this  respect 
especially  in  the  initial  stages  of  the  pursuit.  The  question  of  the 
influence  of  the  dark  room  on  the  individual  variations  has  not  been 
investigated. 

MONOGRAPH  SUPPLEMENTS  OF  THE  PSYCHOLOGICAL  REVIEW,  Vol.  VIII., 
p.  17.  Plate  I.,  Fig.  6. 

2  MONOGRAPH  SUPPLEMENTS  OF  THE  PSYCHOLOGICAL  REVIEW,  Vol.  VIII., 
p.  117.  Plate  I,  Fig.  5. 

Brain,  Vol.  XXXI.,  p.  474,  Plate  II. 
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While  normal  individual  differences  could  scarcely  account  for  the 
differences  between  the  observations  of  Carr's  subjects  and  those  of 
Ford's  subjects  and  my  own,  they  do  show  the  futility  of  .basing  a 
quantitative  evaluation  of  his  experiments  on  records  of  my  eye  move- 
ments, as  Carr  attempts  to  do. 

They  further  suggest  the  possibility  that,  relying  on  the  supposed 
constancy  and  uniform  adequacy  of  the  pursuit  movements,  Carr  may 
have  assumed  the  existence  of  pursuit  movements  which  were  not 
present.  There  is  no  mention  of  special  training  of  his  subjects  or  of 
any  objective  controls. 

It  may  seem  unpardonable  to  suggest  that  an  observer  of  Carr's 
thoroughness  performed  his  experiments  without  due  guarantee  of  the 
main  experimental  condition,  but  we  ordinarily  have  absurdly  inade- 
quate introspective  evidence  of  what  our  eyes  are  doing ;  and  the  gross 
differences  in  his  findings,  apart  from  the  accurately  described  after- 
images, would  be  entirely  explained  by  natural  lapses  of  the  pursuit. 

Ford's  systematic  study  of  the  conditions  governing  the  illusion 
develops  several  interesting  facts  : 

1.  The  illusion  is  more  pronounced  when  the  swings  are  short  and 
the  lights  are  relatively  close  together.     My  own  experience  leads  me 
to  believe  that  this  is  not  an  intrinsic  limitation,  but  depends  on  the 
practice  of  the   subject   in    developing   pursuit    movements.     Under 
natural  conditions  long  pursuit  movements  are  never  provided  for  by 
the  eye  muscles  alone.     Head  and  body  movements  regularly  tend  to 
keep  the  eyes  within  a  few  degrees  of  their  primary  position. 

2.  The  illusion  is  found  to  depend  on  the  law  of  prior  entry  of 
attention.     While  the  influence  of  this  factor  is  apparently  relatively 
slight,  Ford's  well  controlled  experiments  leave  no  doubt  that  it  exists. 
Personally  I  have  been   unable  to  duplicate  his  experiments  without 
evidence  of  lapsed  fixation.     But  the  difficulties  of   registration  and 
even  of  direct  observation  under  dark  room  conditions  have  prevented 
any  adequate  test  of  the   correlation  of  the  lapsed  fixations  and  the 
apparent  differences  in  the  swings. 

3.  Ford's  discovery  that  the  whole  phenomenon  is  observable  in 
lesser  degree  if  the  non-fixated  light  is  stationary  at  the  axis  of  the 
pendulum  is  abundantly  confirmed  by  my  own  observations.     To  my 
mind  this  is  the  most  convincing  evidence  yet  produced  that  the  whip- 
lash illusion  is  in  reality  a  product  of  the  pursuit  movements.     It  is  a 
perfect  use  of  the  canon  of  difference.     If  the  fixed  light  is  fixated  the 
movement  of  the  swinging  light  appears  perfectly  normal,  though  in 
my  case  there  is  a  persistent  tendency  of  the  fixed  light  to  sway  slightlv 
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in  the  opposite  direction.  If,  on  the  other  hand,  the  moving  light  is 
fixated  by  pursuit  movements,  the  illusion  flashes  out  with  the  greatest 
regularity. 

4.  The  marked  disturbance  of  the  phenomenon  by  the  interposi- 
tion of  a  fixed  grating  is  also  indisputable.  The  same  effect  seems  to 
be  produced  by  any  stimulation  of  relatively  larger  area,  which  func- 
tions as  a  fixed  object  of  reference. 

Ford  concludes  that,  under  conditions  which  eliminate  the  after- 
image effects,  the  illusion  is  explainable  in  some  degree  by  the  law  of 
prior  entry  of  the  object  attended  to,  but  the  chief  factor  in  the  illu- 
sion is  u  the  lower  threshold  of  movement  perception  by  means  of  dis- 
placement of  the  retinal  image  as  compared  with  the  threshold  of 
movement  as  perceived  by  movements  of  the  eyes." 

I  doubt  if  the  return  swing  of  the  whiplash  excursion  can  ever  be 
accounted  for  by  the  law  of  prior  entry.  With  the  threshold  theory, 
as  elaborated  by  Ford,  I  am  in  entire  agreement.  Supplementing 
that  theory,  however,  I  must  insist  that  there  is  no  evidence  that  the 
u  threshold  of  movements  as  perceived  by  movements  of  the  eyes"  is 
anywhere  within  limits  that  would  make  kinaesthetic  data  serviceable 
or  reliable  in  the  visual  perception  of  motion.  On  the  contrary,  while 
we  may  admit  that  kinaesthetic  data  alone  might  under  some  circum- 
stances mediate  a  judgment  of  position  and  the  consequent  judgment 
that  movement  had  occurred,  the  available  facts  of  normal  and  abnor- 
mal nystagmus,  of  dizziness,  Carr's  second  type  of  the  autokinetic  illu- 
sion, together  with  all  our  direct  experimental  evidence,  support  my 
previous  contention  that  the  eye  movements  yield  no  significant  data  in 
the  visual  perception  of  motion.  RAYMOND  DODGE. 

WESLEYAN  UNIVERSITV. 

A   CORRECTION. 

While  on  the  whole  I  consider  Mr.  Sidis'  reply  (PsYCHOL.  BULL., 
Sept.  15)  to  my  note  on  the  so-called  Psycho-galvanic  Phenomenon 
(idem,  May  15)  as  a  valuable  supplement  to  the  said  note,  materially 
strengthening  several  of  my  points,  one  feature  of  the  reply  calls  for 
a  word  of  correction.  Mr.  Sidis  seems  to  imply  (no  doubt  uninten- 
tionally) that  I  deny  the  fact  of  the  galvanometric  deflection  under  the 
conditions  of  his  experiment.  Of  course  I  intended  to  make  no  such 
denial,  but  simply  to  express  my  strong  doubt  of  the  interpretation 
Mr.  Sidis  places  on  the  deflection.  I  do  not  even  deny  that  other  ex- 
perimenters have  obtained  deflections  without  specific  muscular 
activity.  KNIGHT  DUNLAP. 

THE  JOHNS  HOPKINS  UNIVERSITY, 
BALTIMORE,  MD. 
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NOTES   AND   NEWS. 

THE  regent  of  the  National  University  of  Mexico  and  the  director  of 
the  national  school  for  higher  studies  have  announced  the  organization 
of  a  course  in  Psychosociology  to  be  in  charge  of  Professor  J.  Mark 
Baldwin.  A  two  years'  program  is  indicated  and  an  official  invitation 
to  attend  the  course  has  been  extended  to  all  persons  who  can  comply 
with  the  requirements  for  enrollment,  whether  or  not  they  reside  in 
the  City  of  Mexico. 

PROFESSOR  HUGO  MONSTERBERG  has  been  made  director  of  the 
newly  founded  <  Amerika-Institut '  during  the  year  of  his  residence  in 
Berlin  as  Harvard  exchange  professor.  The  avowed  aim  of  the  Insti- 
tut  is  "the  systematic  furthering  of  the  cultural  relations  between 
Germany  and  the  United  States.  Strictly  political  and  commercial 
affairs  lie  outside  of  its  realm,  but  everything  which  refers  to  education 
and  scholarship,  to  literature  and  art,  to  technique  and  social  welfare, 
to  travel  and  public  interests,  to  peace  and  international  understanding, 
will  be  the  fit  object  of  its  efforts." 

MRS.  HELEN  THOMPSON  WOOLLEY  is  at  present  assisting  in  the 
work  of  the  department  of  philosophy  of  the  University  of  Cincinnati. 

THE  annual  meeting  of  the  American  Psychological  Association 
will  be  held  in  Minneapolis  December  28-30. 
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SOCIAL    CONSCIOUSNESS   AND   THE    CONSCIOUSNESS 

OF   MEANING. 

BY  PROFESSOR  GEORGE  H.   MEAD, 
University  of  Chicago. 

In  an  earlier  publication  1 1  have  supported  the  position  that  gestures 
in  their  original  forms  are  the  first  overt  phases  in  social  acts,  a  social 
act  being  one  in  which  one  individual  serves  in  his  action  as  a  stimulus 
to  a  response  from  another  individual.  The  adaptation  of  these  indi- 
viduals to  each  other  implies  that  their  conduct  calls  out  appropriate 
and  valuable  responses  from  each  other.  Such  adjustment  on  the 
part  of  each  form  to  the  action  of  the  other  naturally  leads  to  the 
direction  of  the  action  of  the  one  form  by  the  earliest  phases  of  the 
conduct  of  the  other.  The  more  perfect  the  adaptation  of  the  conduct 
of  a  social  form  the  more  readily  it  would  be  able  to  determine  its 
actions  by  the  first  indications  of  an  act  in  another  form.  From  such 
a  situation  there  follows  a  peculiar  importance  attaching  to  these 
earlier  stages  of  social  acts,  serving  as  they  do  to  mediate  the  appro- 
priate responses  of  other  forms  in  the  same  group.  The  earlier  stages 
in  social  acts  involve  all  the  beginnings  of  hostility,  wooing  and 
parental  care,  all  the  control  of  the  sense-organs  which  precede  the 
overt  conduct  directed  by  the  sense-organ,  the  attitudes  of  the  body 
expressing  readiness  to  act  and  the  direction  which  the  act  will  take, 
and  finally  the  vasomotor  preparations  for  action,  such  as  the  flushing 
of  the  blood-vessels,  the  change  in  the  rhythm  of  breathing  and  the 
explosive  sounds  which  accompany  the  change  in  the  breathing  rhythm 
and  circulation. 

All  of  these  early  stages  in  animal  reaction  are  of  supreme  im- 
portance as  stimuli  to  social  forms  —  i.  £.,  forms  whose  lives  are  con- 
ditioned by  the  conduct  of  other  forms  —  and  must  become  in  the 
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process  of  evolution  peculiarly  effective  as  stimuli,  or,  put  the  other 
way  around,  social  forms  must  become  peculiarly  sensitive  to  these 
earliest  overt  phases  in  social  acts.  The  import  which  these  early 
stages  in  social  acts  have  is  a  sufficient  explanation  for  their  preservation 
even  though  some  of  them  may  have  lost  their  original  function  in  the 
social  act.  The  gesture  as  the  beginning  of  a  social  activity  has 
become  provocative  of  a  certain  response  on  the  part  of  another  form. 
It  serves  in  wooing  and  quarreling  to  produce  a  summation  of  stimuli 
for  reproductive  and  hostile  reactions.  This  interplay  of  preliminary 
and  preparatory  processes  even  in  the  conduct  of  animal  forms  lower 
than  man  places  the  animals  en  rapport  with  each  other,  and  leads  in 
wooing,  quarreling,  and  animal-play  to  relatively  independent  activi- 
ties that  answer  to  human  intercourse. 

There  exists  thus  a  field  of  conduct  even  among  animals  below 
man,  which  in  its  nature  may  be  classed  as  gesture.  It  consists  of 
the  beginnings  of  those  actions  which  call  out  instinctive  responses 
from  other  forms.  And  these  beginnings  of  acts  call  out  responses 
which  lead  to  readjustments  of  acts  which  have  been  commenced,  and 
these  readjustments  lead  to  still  other  beginnings  of  response  which 
again  call  out  still  other  readjustments.  Thus  there  is  a  conversation 
of  gesture,  a  field  of  palaver  within  the  social  conduct  of  animals. 
Again  the  movements  which  constitute  this  field  of  conduct  are  them- 
selves not  the  complete  acts  which  they  start  out  to  become.  Thev 
are  the  glance  of  the  eye  that  is  the  beginning  of  the  spring  or  the 
flight,  the  attitude  of  body  with  which  the  spring  or  flight  commences, 
the  growl,  or  cry,  or  snarl  with  which  the  respiration  adjusts  itself  to 
oncoming  struggle,  and  they  all  change  with  the  answering  attitudes, 
glances  of  the  eye,  growls  and  snarls  which  are  the  beginnings  of  the 
actions  which  they  themselves  arouse. 

Back  of  these  manifestations  lie  the  emotions  which  the  checking 
of  the  acts  inevitably  arouse.  Fear,  anger,  lust  of  hunger  and  sex, 
all  the  gamut  of  emotions  arise  back  of  the  activities  of  fighting,  and 
feeding,  and  reproduction,  because  these  activities  are  for  the  moment 
stopped  in  the  process  of  readjustment.  While  these  gestures  thus 
reveal  emotion  to  the  observer  their  function  is  not  that  of  revealing 
or  expressing  emotion.  While  the  very  checking  of  activity  and 
eadiness,  straining  to  adjust  oneself  to  indications  of  action  on  the 
part  of  the  other  individual,  imply  excess  of  energy  seeking  outlet,  the 
setting  free  of  surplus  energy  is  not  the  function  of  the  gesture.  Nor 
yet  is  it  an  adequate  explanation  to  find  in  the  gesture  the  psycho- 
physical  counterpart  of  the  emotional  consciousness.  The  first  func- 
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tion  of  the  gesture  is  the  mutual  adjustment  of  changing  social  response 
to  changing  social  stimulation,  when  stimulation  and  response  are  to 
be  found  in  the  first  overt  phases  of  the  social  acts. 

I  desire  in  this  paper  to  emphasize  and  elaborate  the  position  taken 
earlier  that  only  in  the  relation  of  this  mutual  adjustment  of  social  stim- 
ulation and  response  to  the  activities  which  they  ultimately  mediate,  can 
the  consciousness  of  meaning  arise. 

It  is  the  assumption  of  the  author  that  the  consciousness  of  mean- 
ing consists  mainly  in  a  consciousness  of  attitude,  on  the  part  of  the 
individual,  over  against  the  object  to  which  he  is  about  to  react.  The 
feeling  of  attitude  represents  the  coordination  between  the  process  of 
stimulation  and  that  of  response  when  this  is  properly  mediated.  The 
feelings  of  readiness  to  take  up  or  read  a  book,  to  spring  over  a  ditch, 
to  hurl  a  stone,  are  the  stuff  out  of  which  arises  a  sense  of  the  meaning 
of  the  book,  the  ditch,  the  stone.  Professor  Royce  has  perhaps  given 
the  most  simple  and  convincing  statement  of  the  doctrine,  in  his 
Psychology. 

It  is  important  to  thus  identify  the  sense  of  meaning  with  the  con- 
sciousness of  response  or  readiness  to  respond,  because  such  an  identi- 
fication throws  some  light  on  the  conditions  under  which  the  sense  of 
meaning  can  arise.  The  power  of  distinguishing  clearly  the  different 
elements  in  contents  of  consciousness  belongs  peculiarly  to  the  field  of 
stimulation  and  its  imagery.  Such  sharp  distinction  of  contents  is  not 
characteristic  of  the  consciousness  of  response. 

Vision  with  its  assimilated  imagery  of  contact  sensation  readily  dis- 
tinguishes the  form,  shadings,  and  colors  of  a  rock,  and  can  mark  the 
different  areas  of  color  and  brightness,  the  changing  curve  of  line  and 
plane,  but  the  tendencies  to  react  to  each  of  these  different  stimulations 
lie  back  in  a  field  into  which  we  can  only  indirectly  introduce  clear 
distinctions  of  content.  We  may  detect  a  tendency  of  the  eye  to  follow 
the  curving  line  and  to  arrest  its  movement  with  its  breaks  in  the  con- 
tour. We  may  catch  the  finger  in  a  readiness  to  follow  a  like  path,  or 
we  may  be  unable  to  analyze  out  these  contents,  and  these  are  but  a 
minimal  fraction  of  the  responses  which  are  indicated  in  our  sense  of 
familiarity  with  the  boulder. 

The  motor  imagery  which  lies  in  the  background  of  the  sensuous 
discriminations  is  notably  difficult  to  detect,  and  even  when  con- 
sciously aroused,  to  differentiate  into  clearly  distinguishable  parts.. 
This  difficulty  in  presenting  the  contents  of  response  —  either  in  terms 
of  the  attitude  of  body,  the  position  of  the  limbs,  feel  of  contracting 
muscles,  or  in  terms  of  the  memory  of  past  responses  —  indicates  that 
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these  contents,  at  least  in  their  analyzed  elements,  are  of  negligible 
importance  in  the  economy  of  immediate  conduct.  On  the  contrary, 
conduct  is  controlled  by  recognized  differences  in  the  field  of  stimu- 
lation. It  is  the  difference  in  the  visual  or  auditory  or  tactual  experi- 
ence which  results  in  changed  response.  It  is  the  failure  to  secure  a 
difference  in  these  fields  that  leads  to  renewed  effort.  We  are  con- 
scious of  muscular  strain  to  some  degree,  but  attention  follows  the 
changing  objects  about  us  that  register  the  success  or  failure  of  the 
activity.  It  is  further  true  that  the  more  perfect  the  adjustment 
between  the  stimulation  and  response  within  the  act  the  less  conscious 
are  we  of  the  response  itself.  Of  incomplete  adjustment  we  are 
aware  as  awkwardness  of  movement  and  uncontrolled  reactions. 
Perfection  of  adjustment  leaves  us  with  only  the  recognition  of  the 
sensuous  characteristics  of  the  objects  about,  and  we  have  only  the 
attitude  of  familiarity  to  record  the  readiness  to  make  a  thousand 
responses  to  distinctions  of  vision,  sound  and  feel  that  lie  in  our 
field  of  stimulation.  Yet  the  meaning  of  these  distinctions  in  sense 
experience  must  lie  in  the  relation  of  the  stimulation  to  the  response. 
The  recurrence  in  memory  of  the  past  experience  is  the  content  that 
is  commonly  supposed  to  mediate  this  consciousness  of  meaning. 
The  burnt  child  avoids  the  fire.  Something  to  be  shunned  has  become 
to  him  the  most  important  element  of  the  fascinating  flame,  and  it  is 
the  consequence  of  the  response  that  is  supposed  to  give  the  child  the 
all-important  content.  The  recurrence  of  the  imagery  of  the  past 
disaster  insures  the  avoidance  of  the  flame.  Does  it  give  the  child  a 
consciousness  that  this  is  the  meaning  of  the  fire?  There  is  wide  dif- 
ference between  merging  the  memory  of  the  past  experience  with  the 
present  sensuous  stimulation  leading  to  the  withdrawal  of  the  child's 
hand,  and  a  consciousness  that  hot  fire  means  withdrawal.  In  the 
first  case  an  immediate  content  of  sensation  assimilates  a  content 
of  imagery  that  insures  a  certain  response.  This  assimilation  in  no 
sense  guarantees  a  consciousness  of  a  distinguishable  meaning.  As 
indicated  above  the  more  complete  the  assimilation  the  less  conscious 
are  we  of  the  actual  content  of  response.  That  with  which  we  are 
most  familiar  is  least  likely  to  be  distinguished  in  direct  conduct  in 
terms  of  meaning.  That  this  familiarity  is  still  a  guarantee  that  upon 
demand  we  can  give  a  meaning  illustrates  the  point  I  desire  to  make, 
that  the  bringing  into  consciousness  of  a  meaning  content  is  an  act 
which  must  in  every  instance  be  distinguished  from  the  mere  con- 
sciousness of  stimulation  resulting  in  response.  To  see  one's  hat  may 
at  once  lead  to  picking  it  up  and  putting  it  on.  This  sureness  and 
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immediacy  of  action  is  not  the  same  as  the  consciousness  that  it  is  his 
hat.  In  fact  it  is  essential  to  the  economy  of  our  conduct  that  the 
connection  between  stimulation  and  response  should  become  habitual 
and  should  sink  below  the  threshold  of  consciousness.  Furthermore 
if  the  relation  between  stimulation  and  response  is  to  appear  as  the 
meaning  of  the  object,  —  if  the  characters  of  the  stimulation  are  to  be 
referred  to  the  appropriate  characters  in  response,  we  find  ourselves 
before  the  difficulty  presented  above.  There  is  in  our  response  so  little 
content  which  can  be  distinguished  and  related  to  the  characters  in  the 
content  of  stimulation.  There  is  the  leaping  flame  which  means  to  the 
child  a  plaything,  there  is  heat  which  means  a  burn.  In  this  case  the 
results  of  the  past  responses  are  related  to  characters  in  the  content  of 
stimulation  —  movement  means  plaything,  heat  means  burn.  Still  the 
meaning  of  plaything  is  playing  and  the  meaning  of  burn  is  drawing 
back  the  hand.  The  association  of  these  contents  with  the  dancing 
flame  does  not  enable  the  child  to  present  to  himself  the  playing  or 
hurried  withdrawal.  It  simply  gives  other  contents,  other  stimulation 
values  to  his  immediate  experience.  The  association  of  one  content 
with  another  content  is  not  the  symbolism  of  meaning.  In  the  con- 
sciousness of  meaning  the  symbol  and  that  which  is  symbolized  —  the 
thing  and  what  it  means  —  must  be  presented  separately.  Association 
of  contents  of  stimulation  tends  to  become  a  complete  merging  and  loss 
of  distinction.  And  these  contents  of  imagery  which  are  merged  are  not 
the  attitudes,  the  feels  of  readiness  to  act  which  lie  back  of  our  con- 
sciousness of  meaning.  The  general  habit  of  reacting  to  objects  of  a 
certain  class,  such  as  a  book,  must  be  got  before  the  mind's  eye  before 
a  recognition  of  the  meaning  of  a  book  can  appear.  No  amount  of  en- 
richment of  the  sensuous  content  of  the  book  through  the  eye,  hand  or 
memory  image  will  bring  this  habitual  generalized  attitude  into  con- 
sciousness. Unquestionably  these  enrichments  furnish  us  with  more 
cues  for  setting  off  this  habitual  reaction.  But  this  is  their  entire 
function,  to  act  as  cues  to  habitual  reactions,  not  to  appear  as  symbols 
of  these  reactions,  as  separate  contents.  The  facility  of  habitual  con- 
duct forbids  such  separation  between  the  stimulation-cue  and  the 
response.  The  more  perfect  the  habit  the  less  possibility  would  there 
be  that  the  content  which  serves  to  stimulate  could  serve  directly  as  the 
symbol  of  the  response,  could  bring  out  separately  and  relate  to  itself 
the  reaction  for  which  it  is  responsible.  If  the  fact  be  simple,  consist- 
ing only  in  well  organized  stimulation  and  response,  there  cannot  be 
found  in  its  mechanism  the  occasion  for  the  appearance  of  the  con- 
sciousness of  meaning.  The  perfection  of  adjustment  between  these 
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two  parts  of  the  act  leaves  no  opening  for  the  distinction  between 
characteristic  and  its  meaning,  and  without  such  a  distinction,  involved 
in  the  process  of  relation,  there  can  be  no  recognition  of  meaning. 
Furthermore  the  contents  in  consciousness  which  answer  to  the  mean- 
ing of  objects  are  our  generalized  habitual  responses  to  them.  These 
contents  are  the  consciousness  of  attitudes,  of  muscular  tensions  and 
the  feels  of  readiness  to  act  in  presence  of  certain  stimulations.  There 
is  nothing  in  the  economy  of  the  act  itself  which  tends  to  bring  these 
contents  above  the  threshold,  nor  distinguish  them  as  separable  elements 
in  a  process  of  relation,  such  as  is  implied  in  the  consciousness  of 
meaning. 

The  foregoing  analysis  has  considered  only  the  act  made  perfect 
in  habit.  This  act  is  of  course  the  basis  of  the  consciousness  of  mean- 
ing. Meaning  is  a  statement  of  the  relation  between  the  character- 
istics in  the  sensuous  stimulation  and  the  responses  which  they  call 
out.  While  therefore  there  is  nothing  in  the  mechanism  of  the  act 
which  brings  this  relation  itself  to  consciousness  the  consciousness  of 
the  relation  rests  upon  the  perfection  of  the  act. 

If  the  occasion  for  the  consciousness  of  meaning  is  not  found  in 
the  habitual  act  may  it  not  be  found  in  the  conflict  of  acts?  The 
same  psychology  that  states  meaning  in  terms  of  the  attitudes  which 
are  the  registrations  in  consciousness  of  habits  of  reaction  is  wont  to 
find  in  conflicting  activities  occasion  for  reflective  consciousness. 
Thinking  for  this  psychology  is  always  the  solution  of  a  problem. 
It  would  then  be  consonant  with  this  point  of  view  to  find  in  conflict- 
ing activities  just  that  conscious  distinction  between  the  characteristic 
in  the  stimulation  and  the  attitude  of  response  which  is  the  prerequisite 
of  the  consciousness  of  meaning.  For  example,  a  man  is  in  doubt 
whether  the  clouds  and  wind  mean  rain  or  fair  weather.  His  incli- 
nation to  walk  abroad,  and  his  inclination  to  seek  shelter  are  in  con- 
flict. This  conflict  is  precisely  the  situation  which  brings  sharply 
into  consciousness  the  characteristics  of  sky  arid  atmosphere  which 
are  signs  of  fair  and  of  foul  weather.  A  certain  direction  of  the  wind 
and  dampness  in  the  air  are  so  merged  in  experience  with  the  imagery 
of  rainy  weather  that  one  instinctively  draws  back  from  expeditions 
far  from  shelter,  while  a  still  unclouded  sky  arouses  the  inclinations  to 
wander  abroad.  Does  this  conflict  which  must  emphasize  the  opposing 
characteristics  of  the  morning  heavens  also  lead  to  that  relation  of  the 
characteristics  to  response  which  is  implied  in  the  consciousness  of 
meaning?  A  legitimate  guide  in  seeking  an  answer  to  this  question 
will  be  found  in  the  direction  of  attention ;  and  attention  under  such 
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conditions  is  directed  toward  the  differences  in  the  characteristics  of 
weather,  and  not  toward  the  feels  of  attitude  which  reveal  our  habits 
of  response.  The  man  so  situated  studies  the  heavens,  sniffs  the  air, 
detects  a  thickening  of  the  sky  which  would  otherwise  have  passed 
unnoticed,  but  does  not  immediately  become  conscious  that  rain  means 
his  habit  of  withdrawing  from  its  inclemency,  nor  is  he  impelled  to 
define  to  himself  fair  weather  in  terms  of  far  ranging  expeditions.  The 
connections  are  of  course  there,  but  the  conflict  of  tendencies  directs 
the  attention  not  to  these  connections  but  toward  the  sharper  defi- 
nition of  the  objects  which  constitute  the  stimulation. 

In  the  field  of  gesture,  on  the  other  hand,  the  interplay  of  social 
conduct  turns  upon  changes  of  attitude,  upon  signs  of  response.  In 
themselves  these  signs  of  response  become  simply  other  stimulations 
to  which  the  individual  replies  by  means  of  other  responses  and  do  not 
at  first  seem  to  present  a  situation  essentially  different  from  that  of  the 
man  hesitating  before  the  uncertainties  of  the  morning  sky.  The  dif- 
ference is  found,  however,  in  the  fact  that  we  are  conscious  of  inter- 
preting the  gestures  of  others  by  our  own  responses  or  tendencies  to 
respond.  We  awaken  to  the  hostility  of  our  neighbors'  attitudes  by 
the  arising  tendency  to  attack  or  assume  the  attitude  of  defense.  We 
become  aware  of  the  direction  of  another's  line  of  march  by  our  ten- 
dencies to  step  one  side  or  the  other. 

During  the  whole  process  of  interaction  with  others  we  are  analyz- 
ing their  oncoming  acts  by  our  instinctive  responses  to  their  changes 
of  posture  and  other  indications  of  developing  social  acts.  We  have 
seen  that  the  ground  for  this  lies  in  the  fact  that  social  conduct  must 
be  continually  readjusted  after  it  has  already  commenced,  because  the 
individuals  to  whose  conduct  our  own  answers,  are  themselves  con- 
stantly varying  their  conduct  as  our  responses  become  evident.  Thus 
our  adjustments  to  their  changing  reactions  take  place,  by  a  process  of 
analysis  of  our  own  responses  to  their  stimulations.  In  these  social 
situations  appear  not  only  conflicting  acts  with  the  increased  definition 
of  elements  in  the  stimulation,  but  also  a  consciousness  of  one's  own 
attitude  as  an  interpretation  of  the  meaning  of  the  social  stimulus.  We 
are  conscious  of  our  attitudes  because  they  are  responsible  for  the 
changes  in  the  conduct  of  other  individuals.  A  man's  reaction  toward 
weather  conditions  has  no  influence  upon  the  weather  itself.  It  is  of 
importance  for  the  success  of  his  conduct  that  he  should  be  conscious 
not  of  his  own  attitudes,  of  his  own  habits  of  response,  but  of  the 
signs  of  rain  or  fair  weather.  Successful  social  conduct  brings  one 
into  a  field  within  which  a  consciousness  of  one's  own  attitudes  helps 
toward  the  control  of  the  conduct  of  others. 
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In  the  field  of  social  conduct,  attention  is  indeed  directed  toward 
the  stimulation  existing  in  the  overt  actions  and  preparations  for 
action  on  the  part  of  others,  but  the  response  to  these  indications  of 
conduct  leads  to  change  in  this  conduct.  The  very  attention  given  to 
stimulation  may  throw  one's  attention  back  upon  the  attitude  he  will 
assume  toward  the  challenging  attitude  in  another,  since  this  attitude 
will  change  the  stimulation.  To  make  the  two  situations  somewhat 
more  specific  we  may  compare  the  state  of  consciousness  of  a  man  run- 
ning through  a  forest  or  over  broken  ground,  with  that  of  a  man  face 
to  face  with  a  number  of  enemies.  The  first  is  constantly  faced  by 
problems  requiring  rapid  solution,  problems  of  the  pace  he  can  keep 
up,  and  the  direction  he  should  take  in  the  midst  of  .the  crowded 
obstacles  to  his  progress.  He  responds  instantaneously  to  indications 
of  distance,  of  contour,  and  of  resistance  by  rapid  movements  toward 
which  as  attitudes  he  has  not  the  slightest  temptation  to  turn  his 
attention. 

The  second  is  subject  to  the  same  type  of  stimulation.  He  must 
act  instantaneously  and  judge  as  quickly  the  characters  of  the  stimula- 
tions to  which  he  must  respond.  His  situation  however  differs  in  this, 
that  the  attitude  he  assumes  to  meet  an  anticipated  blow  may  lead  his 
opponent  to  change  the  attack,  and  he  must  if  he  is  to  survive  be  aware 
of  this  value.  His  own  gesture  thus  interprets  his  opponent's  attitude 
and  must  be  held  in  consciousness  as  changing  the  situation  to  which 
he  must  respond.  In  a  word,  within  social  conduct  the  feels  of  one's  own 
responses  become  the  natural  objects  of  attention,  since  they  interpret 
first  of  all  attitudes  of  others  which  have  called  them  out,  in  the  second 
place,  because  they  give  the  material  in  which  one  can  state  his  own 
value  as  a  stimulus  to  the  conduct  of  others.  Thus  we  find  here  the 
opportunity  and  the  means  for  analyzing  and  bringing  to  conscious- 
ness our  responses,  our  habits  of  conduct,  as  distinguished  from  the 
stimulations  that  call  them  out.  The  opportunity  is  found  in  the 
import  of  the  response  in  determining  the  conduct  of  others.  The 
means  are  our  gestures  as  they  appear  in  the  feel  of  our  own  attitudes 
and  movements,  which  are  the  beginnings  of  social  reactions. 

I  may  refer  in  closing  to  the  accepted  doctrine  that  language,  in 
which  our  meanings  almost  exclusively  arise  in  consciousness,  is  but  a 
form  —  a  highly  specialized  form  —  of  gesture,  and  to  the  other  impor- 
tant fact  that  in  these  presentations  of  others'  attitudes  and  our  own 
we  have  the  material  out  of  which  selves  are  constructed,  and  to  the 
fact  that  consciousness  of  meaning  is  so  intimately  bound  up  with  self- 
consciousness. 
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Thus  the  consciousness  of  meaning  at  least  at  this  stage  is  a  con- 
sciousness of  one's  own  attitudes  of  response  as  they  answer  to,  control, 
and  interpret  the  gestures  of  others.  The  elements  in  this  conscious- 
ness are  first  of  all  a  social  situation,  i.  £.,  stimulation  by  another's 
act  with  tendencies  to  respond  revealing  themselves  in  our  own  reac- 
tions, these  tendencies  and  the  stimulations  which  call  them  out  mutu- 
ally influencing  each  other ;  secondly,  the  consciousness  of  this  value  of 
one's  own  gesture  in  terms  of  the  change  in  the  gesture  of  the  other 
form,  i.  £.,  one  is  conscious  of  the  relation  between  the  stimulation 
and  the  response ;  thirdly  the  terms  in  which  this  relation  appears  in 
consciousness,  i.  e.,  the  feel  of  one's  own  attitude  arising  spontaneously 
to  meet  the  gesture  of  the  other,  then  the  imagery  of  the  change  in  the 
gesture  of  the  other  which  would  answer  this  expression,  which  again 
would  arouse  the  tendency  to  respond  in  still  different  fashion.  It 
must  remain  for  a  later  paper  to  analyze  the  process  of  language  in 
these  terms,  and  to  indicate  the  fundamental  character  of  this  con- 
sciousness of  meaning  in  the  consciousness  of  self,  and  finally  to  pre- 
sent the  process  of  thought  itself  as  such  a  play  of  gesture  between 
selves,  even  when  those  selves  are  a  part  of  our  inner  selfconsciousness. 
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RECENT   LITERATURE  ON   SOCIAL  PSYCHOLOGY. 

Little  has  been  published  during  1910  which  belongs  primarily  to 
social  psychology  in  the  stricter  sense  of  the  term.  An  article  which 
on  its  face  raises  a  general  question  is  The  Fallacy  of  Social  Psy- 
chology by  G.  C.  Field  in  the  Hibbert  Journal  for  October  (Vol. 
IX.,  No.  i,  pp.  144-162).  The  'fallacy'  is  the  supposition  that 
social  psychology,  especially  as  represented  by  McDougall,  is  of  any 
use  for  politics  as  treated  by  Graham  Wallas.  As  regards  Mc- 
Dougall the  difficulty  is  that  whereas  psychology  classes  feeling 
according  to  causes  the  politician  is  interested  rather  in  effects.  Awe 
in  the  presence  of  a  king  may  be  identical  in  origin  with  the  fear  of 
early  man  in  the  presence  of  an  enemy,  but  the  practical  statesman 
will  not  treat  it  as  the  same  with  that  fear.  Such  generalizations  as 
that  if  the  reproductive  instinct  should  die  out  the  race  would  not  con- 
tinue are  fairly  obvious  without  the  authority  of  social  psychology. 
Not  a  single  political  truth  of  importance  has  social  psychology  taught 
us.  For  political  purposes  the  need  is  to  know  how  people  will  act 
in  a  particular  case  under  existing  conditions,  and  this  is  entirely  a 
matter  of  experience,  not  scientific  analysis  of  the  different  emotions. 
At  this  point  Mr.  Field  changes  the  line  of  attack :  granting  that,  as 
Graham  Wallas  maintains,  political  theory  has  been  guilty  of  the 
intellectualist  fallacy,  and  that  in  reality  people  in  politics  are  more 
influenced  through  the  emotions  than  through  the  intellect,  this  is  no 
reason  for  appealing  to  their  emotions.  The  important  thing  is  to 
intellectualize  emotional  appeals.  In  order  to  have  guidance  for  our 
political  action  we  need  political  philosophy  rather  than  social  psy- 
chology. It  may  doubtless  be  granted  to  Mr.  Field  that  social  psy- 
chology is  not  a  substitute  for  ethics,  and  it  is  further  quite  obvious 
that  an  experienced  politician  could  make  shrewder  forecasts  in  most 
cases  than  a  psychologist  as  to  the  popular  will.  Even  so  there  were 
logical  reasoners  before  Aristotle  and  excellent  teachers  before  edu- 
cational psychology  was  written.  Yet  in  spite  of  much  elaboration 
of  the  obvious  there  has  somehow  come  into  education  a  more  sym- 
pathetic attitude  —  an  appreciation  of  the  child's  individuality  and 
point  of  view  —  and  this  is  probably  due  largely  to  the  study  of  psy- 
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chology.  In  analogous  fashion  we  may  expect  that  social  psychology 
will  gradually  make  the  other  man's  point  of  view  and  emotional  atti- 
tudes more  intelligible.  And  if  study  of  the  <  causes  '  of  feelings  does 
this  it  is  certainly  not  futile.  To  treat  the  other  man,  not  merely  as  a 
pipe  to  be  played  upon,  nor  on  the  other  hand  as  merely  different  and 
therefore  as  inexplicable,  if  not  stupid,  —  this  is  indispensable  for  a 
working  faith  in  democracy.  And,  as  such,  it  is  not  to  be  ignored  as 
a  factor  in  our  political  philosophy. 

The  value  of  social  psychology  in  comprehending  and  aiding  the 
moral  and  spiritual  life  is  emphatically  recognized  by  Dr.  Stanton 
Coit  in  his  brochure,  The  Spiritual  Nature  of  Man  (The  West 
London  Ethical  Society,  Queen's  Road,  Bayswater.  Pp.  112.  i 
shilling).  The  power  and  value  of  association  and  cooperation  have 
been  most  fully  realized  in  religious  societies,  but  this  need  not  be 
interpreted  in  a  supranaturalistic  way.  As  Clifford  put  it,  "It  is 
ourself,  not  ourselves  that  makes  for  righteousness."  This  group- 
spirit  is  present  c  when  two  or  three  are  gathered  together.'  It  is 
more  effective  with  a  larger  number.  Spiritual  communion  is  a  fact. 
One  set  of  interpreters  have  treated  it  as  miracle ;  and  this  has  led 
their  critics  to  deny  or  ignore  it  altogether.  If  attention  were  fixed  on 
the  facts  of  this  communion  and  cooperation,  and  if  the  laws  under 
which  it  may  be  most  effectively  and  rationally  developed  were  studied 
there  would  be  a  great  gain  in  the  effectiveness  of  moral  agencies. 
There  is  no  such  thing  in  the  life  of  an  individual  as  a  *  spontaneous 
generation  '  of  moral  insight  and  character.  u  So  far  as  we  have  any 
experience  moral  life  is  always  generated  from  precedent  moral  life." 
To  understand  the  conditions  under  which  the  most  helpful  psychic 
environment  can  be  produced  and  maintained  is  a  most  important  aim 
of  scientific  study. 

Diametrically  opposed  to  this  doctrine  of  the  responsiveness  of 
human  nature  to  a  psychic  environment  is  The  Duty  of  Altruism  by 
Ray  Madding  McConnell  (New  York :  The  Macmillan  Co.,  1910. 
Pp.  255.  $1.50  net).  For  although  in  one  passage  Baldwin's  account 
of  the  genesis  of  the  moral  consciousness  is  approved,  the  central  doc- 
trine is  that  the  moral  consciousness  is  a  purely  individual  affair,  un- 
touched by  any  influence,  least  of  all,  by  any  rational  influence. 
"  Differences  of  character  are  inborn  and  unchangeable.  The  bad 
man  is  bad  from  birth"  (p.  197).  This  is  a  corollary  of  Dr  McCon- 
nell's  psychology  of  the  will.  "Intelligence  is  accessory  to  will  and 
is  without  moral  significance,  except  as  it  enables  the  will  better  to 
accomplish  itself."  The  will  is  thus  conceived,  as  by  Schopenhauer, 


4°8  PSYCHOLOGICAL   LITERATURE. 

as  a  Ding  an  sick,  shut  off  absolutely  from  any  formative  influence 
of  an  intellectual  sort.  It  is  indeed  given  a  genesis  according  to  the 
laws  of  biological  evolution :  The  '  good  will '  "  is  a  natural  product, 
developed  in  a  way  which  we  name  '  natural  evolution.'  A  l  good  ' 
will  or  a  4  bad'  will  is  as  wholly  a  natural  and  necessary  phenomenon 
as  the  nature  and  development  of  an  animal  or  plant."  From  these 
premises  the  conclusion  is  obvious  that  there  is  no  «  duty '  as  to  ends. 
"  The  zoologist  does  not  *  prescribe.'  He  does  not  approach  a  pig  and 
say,  you  ought  to  become  a  goat ;  nor  does  he  go  to  a  particular  kind 
of  pig  and  say,  you  ought  to  become  a  different  kind  of  pig.  With 
what  reason  does  the  moralist  approach  a  particular  kind  of  man  and 
say  you  ought  to  become  a  different  kind  of  man?"  (p.  197).  The 
author  sees  no  alternative  between  accepting  "the  individual  as  the 
ultimate  fact"  and  claiming  u  f or  some  imperative  an  absolute  value 
imposing  itself  without  condition  or  justification."  This  last  quota- 
tion well  illustrates  the  author's  general  tendency.  His  categories  are 
so  fixed,  his  divisions,  e.  g.,  between  intellect  and  will,  between  liberty 
and  necessity,  between  individual  and  social,  are  so  water-tight,  that 
there  is  no  room  for  any  facts  which  do  not  easily  lend  themselves  to 
such  isolation.  Commenting  on  the  supposed  absurdity  involved  in  the 
sentence,  "  I  have  the  ability  to  modify  my  character,"  he  says,  "  the 
'  I '  is  itself  4  my  character,'  "  and  exclaims,  u  Have  I  two  characters, 
one  acting  and  one  acted  upon  ?  "  Precisely,  one  might  reply,  so  long 
as  *  I '  am  still  in  the  making,  so  long  as  I  exist  in  my  ideals  as  truly 
as  in  my  past  deeds.  It  is  for  this  very  reason  that  the  function  of 
the  moral  reformer  is  not  just  that  of  the  zoologist  who  classifies  pigs 
and  goats.  True  it  is  that  values,  and  in  particular  the  value  or  duty 
of  altruism,  cannot  be  demonstrated  to  absolutely  egoistic  beings,  and 
that  the  individual  will  must  recognize  the  value  or  the  duty  before  it 
is  for  that  person  binding.  It  does  not  follow  that  the  '  individual 
will '  remains  '  individual '  during  the  process  of  recognition.  It  may 
be  that  just  in  the  adoption  of  such  a  value  it  remakes  itself  and 
becomes  more  and  more  social.  And  if  we  seek  the  causes  which 
lead  to  such  building  up  of  social  character  we  shall  find  —  the  social 
psychologist  believes  —  social  influences  at  work,  and  an  activity  of 
thought  which  is  as  truly  an  integrant  factor  in  the  completed  will  as 
is  the  other  factor,  viz.,  impulse  and  feeling. 

In  Le  Sens  de  L* Histoire  (Paris:  Alcan,  1910.  Pp.  429)  Max 
Nordau  first  criticizes  various  conceptions  of  history  which  see  in  it 
some  purpose  in  process  of  realization,  and  likewise  authors  like  Marx, 
who  though  on  the  right  track  in  viewing  it  as  caused  by  human  needs 
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yet  conceive  these  needs  too  narrowly.  The  question  how  history 
can  be  treated  in  order  that  it  may  be  more  than  a  series  of  incidents, 
and  may  be  in  some  sense  the  study  of  humanity  is  then  considered. 
The  key  to  such  a  study  must  lie  in  psychology.  But  neither  the  psy- 
chology of  the  crowd  (collective  psychology),  nor  that  of  races  and 
peoples,  has  any  basis  for  existence.  Collective  bodies  are  only  the 
sum  of  individuals.  If  these  latter  act  differently  when  in  crowds,  this 
is  no  reason  for  a  special  psychology.  So  do  men  act  peculiarly  in 
presence  of  a  volcano  in  eruption,  but  this  does  not  require  a  different 
kind  of  psychology.  Nor  can  a  language  express  the  '  soul  of  a  people  ' 
for  peoples  have  changed  their  languages,  and  the  Latin  —  or  its 
daughter  tongues  —  is  spoken  by  people  as  diverse  as  Spanish,  Wal- 
loon, Roumanian,  and  Franks.  Further  the  sources  for  discovering 
the  beginning  of  history  are  not  the  savages  of  to-day.  These  are  far 
from  primitive.  Rather  we  should  examine  the  instincts  which  are 
the  survivals  of  man's  earlier  life.  Self-preservation  and  sex  are  funda- 
mental. There  is  no  proof  that  man  is  naturally  gregarious.  The 
most  significant  fact  about  man  follows  from  his  discovery  that  when- 
ever existence  was  difficult  to  maintain  the  resistance  of  fellow  men 
was  less  than  that  of  nature.  It  was  easier  —  for  the  strong — to 
despoil  other  men  than  to  wrest  from  nature  food,  shelter,  repose. 
The  most  convenient  form  of  c  adaptation  '  was  found  to  be  parasitism. 
Almost  all  institutions  rest  on  this.  The  consummation  of  parasitic 
achievement  is  in  the  creation  of  habits  of  thought  among  the  exploited, 
which  regard  this  process  not  as  an  injustice  but  as  an  honor.  The 
parasitic  strong  —  the  elites  —  contribute  nothing  to  progress.  Prog- 
ress is  due  to  the  men  of  genius  who  by  discovery  and  invention  make 
knowledge  superior  to  parasitism  as  a  mode  of  adaptation. 

In  La  Lutte  contre  le  Crime  (Paris  :  Alcan,  1910,  6  fr.)  J.  -L. 
de  Lanessan  aims  to  discover  the  sources  of  crime  in  order  to  propose 
remedies.  If,  as  even  Darwin  and  Spencer  supposed,  there  is  an  in- 
herited moral  sense,  it  is  a  simple  explanation  of  crime  to  say,  as  some 
have  maintained,  that  the  criminal  is  defective  in  this  endowment,  or 
that  he  is  atavistic.  The  author  believes  that  there  is  no  sufficient  evi- 
dence that  crime  is  due  to  heredity,  or  that  there  has  been  a  certain 
definite  type  or  grade  of  conscience  common  to  each  epoch.  On  the 
contrary,  moral  conceptions  vary  not  only  at  successive  times  but  also 
within  the  same  period  with  classes,  corporate  groups,  families,  and 
even  with  individuals.  To-day,  for  example,  certain  murders  (e.  g., 
of  an  unfaithful  wife,  or  lover)  are  condoned ;  certain  kinds  of  stealing 
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(from  the  government  in  evading  customs  or  taxes)  and  fraud  (in 
adulterating  goods,  etc.)  are  practiced  by  those  who  consider  them- 
selves perfectly  honest.  The  sole  discoverable  difference  morally 
between  primitive  and  modern  peoples  is  that  the  number  of  moral 
individuals  increases  in  the  latter.  No  vice  has  disappeared  from 
human  societies,  but  the  number  of  the  vicious  diminishes.  "  Obser- 
vation shows  that  moral  ideas  are  purely  individual  and  that  they  have 
their  source,  either  in  the  natural  needs  of  the  individual,  or  in  the 
relations  which  he  sustains  to  others,  or  in  the  education  he  receives 
and  the  examples  which  are  afforded  him." 

As  regards  education  and  training  children  fall  into  three  classes: 
(i)  Those  whose  parents  give  them  little  or  no  training.  Egoistic  and 
sexual  impulses  are  very  likely  to  plunge  such  children  into  the  crimi- 
nal class.  (2)  Those  who  receive  on  the  whole  a  wholesome  training, 
though  defective  in  certain  respects.  Children  of  peasants  and  work- 
ing people  usually  respect  life  and  property,  though  the  former  do  not 
scruple  to  put  water  into  wine,  or  the  latter  to  slight  their  work. 
Children  of  the  bourgeoisie  are  likely  to  feel  the  example  of  social 
competition  and  of  striving  for  wealth,  hence  crimes  of  breach  of 
trust  or  sharp  practice  are  more  likely  to  occur.  (3)  Those  whose 
parents  either  train  them  to  vice  or  by  examples  of  drunkenness,  idle- 
ness, and  violence  directly  influence  them  toward  a  vicious  life.  About 
one  fourth  of  the  young  criminals  appear  to  come  from  this  class. 
Children  abnormally  nervous  and  excitable  are  peculiarly  in  need  of 
good  education,  but  they  are  not  necessarily  criminal  in  tendency. 

Age,  sex,  profession,  cosmic  and  social  conditions  further  affect 
criminality.  It  is  noteworthy,  for  example,  that  in  the  liberal  profes- 
sions the  number  of  convictions  per  100,000  among  notaries,  advocates, 
lawyers,  and  court  officers,  i.  e.,  persons  who  deal  with  financial 
affairs,  amounted  to  an  average  of  48  annually  from  1898  to  1901, 
while  among  physicians  it  was  15,  and  among  professors  4.  Com- 
mercial pursuits  furnish  28,  domestic  service,  18,  agriculture,  8.  Cri- 
minality "  attains  its  maximum  intensity  during  adolescence  and  youth, 
in  the  male  sex,  in  the  professions  which  make  misdemeanors  easy  and 
expose  their  members  most  to  alcoholism,  in  most  populous  city  envi- 
ronments, in  massings  of  working  people  of  intense  sort  (<?.  ^.,  in 
strikes),  in  warm  climates,  and  in  years  of  scarcity,  finally  in  periods 
of  religious  conflicts,  of  revolutions,  and  wars  —  that  is  to  say  when  all 
the  influences  which  increase  the  excitability  of  men  reach  their 
maximum  of  intensity." 

Treatment  in  view  of  these  facts  should  be  as  follows :  Children 
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of  group  (3)  above  should  be  removed  from  their  parents  and  educated 
by  the  state.  Children  whose  parents  cannot  watch  over  them  properly 
because  they  (the  parents)  are  away  from  home  at  work  should  be 
cared  for  during  the  day.  Finally,  all  minors  who  are  brought  before, 
the  courts  should  be  placed  in  schools,  industrial,  military  or  naval, 
and  kept  there  until  the  age  for  military  service. 

The  author  lays  stress  also  upon  his  denial  of  '  free  will,'  and 
4  responsibility/  and  consequently  of  the  basis  for  *  punishment/ 
He  does  not  hesitate  in  the  same  breath  to  insist  on  education  for  the 
control  of  impulses,  which  implies  all  that  at  least  one  doctrine  of  free 
will  calls  for. 

Ethical  rather  than  psychological  is  La  Critique  du  Darwin- 
isme  Social,  by  J.  Novicow.  (Paris:  Alcan,  1910.  Pp.  407.) 
Social  Darwinism  is  defined  as  "  the  doctrine  which  considers  collective 
homicide  as  the  cause  of  the  progress  of  the  human  species,"  and 
although  stated  thus  baldly  the  doctrine  may  seem  unfamiliar,  the 
author  not  only  finds  sanction  for  it  in  sociologists  like  Spencer,  Ward, 
Ratzenhofer  and  Renan,  but  affirms  that  few  do  not  share  it.  It  is 
the  creed  of  those  who  claim  to  be  practiques  and  realistes.  The 
biological,  anthropological,  economic  and  political  aspects  of  the 
theory  are  examined  with  much  detail,  but  the  point  of  chief  psycho- 
logical interest  is  the  insistence  that  the  prime  factor  in  progress  is 
association.  Struggle  is  indeed  general  but  in  itself  antagonism  is 
negative  and  disintegrating;  association  is  equally  general  and  is  posi- 
tive. It  produces  intensification  of  life  and  aids  in  the  mastery  over 
nature  which  is  the  source  of  wealth.  Spoliation  and  banditism  may 
be  dominant  at  certain  periods,  but  careful  analysis  shows  that  true 
strength  and  union  have  come  in  spite  of  antagonism,  not  because  of 
it.  The  general  position  is  that  of  Huxley  in  the  Romanes  lecture, 
but  the  analysis  and  criticism  is  much  more  extensive  and  detailed. 

Raoul  de  la  Grasserie  has  collected  his  studies  on  language,  several 
of  which  have  been  noticed  from  time  to  time  in  the  BULLETIN,  into 
a  volume  which  has  not  yet  been  received.  In  the  Revue  Inter- 
nationale de  Sociologie  for  February,  1910  (XVIII.,  pp.  76-113), 
the  same  author  considers  Intolerance  ('  De  Pintolerance  comme 
phenomene  social ').  Religious,  political,  social,  racial,  sex  (of  man 
for  woman),  scientific,  educational,  literary  and  other  forms  are 
described  with  acuteness.  The  causes  are  desire  for  conservation  of 
self  or  party,  the  craving  by  strong  wills  to  impose  themselves  upon 
the  weaker,  and  finally  the  conviction  of  the  truth  of  something 
which  we  believe  useful  or  necessary  to  society.  Hence  doubt 
is  the  strongest  force  for  tolerance. 
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Two  little  books  on  language  which  present  a  great  field  in  highly 
condensed  form,  are  F.  H.  Frick's  Die  Sprachstamme  des  Erd- 
kreises,  and  Die  Haupttypen  des  Sprachbaus  (Leipzig:  Teubner, 
1909.  Pp.  143,  156).  No  psychological  interpretation  is  attempted, 
except  as  certain  fundamental  characteristics  of  the  various  types  of 
speech  inevitably  suggest  it,  e.  g.,  the  suffixes  in  the  language  of  the 
upper  Zambezi,  which  refer  almost  all  things  spoken  of  to  certain 
categories.  In  Liberte  de  Conscience  et  Liberte  de  Science,  by  Luigi 
Luzzati,  translated  from  the  Italian  by  J.  Chamard  (Paris :  Giard  et 
Briere,  1910.  Pp.  453.  10  fr.)  questions  of  great  present  interest  in 
France  are  treated  both  historically  and  critically.  Much  of  the  work 
had  previously  appeared  in  the  form  of  brief  articles.  Rationalism 
et  Tradition  by  Jean  Devolv6  (Paris:  Alcan,  1910.  Pp.  180.  2  fr. 
50)  is  likewise  of  special  timeliness  in  France,  as  it  is  an  examination 
of  the  conditions  of  effectiveness  of  a  secular  or  rational  morality. 
This  is  a  pressing  problem  there  because  of  the  system  of  moral 
instruction  in  the  public  schools.  The  author  believes  it  a  mistake  to 
attempt  moral  training  by  the  methods  of  demonstrating  and  impress- 
ing duties.  There  should  be  rather  the  pregressive  determination  of  a 
value  or  end  already  willed.  He  further  believes  that  the  notion  of 
the  divine  may  be  given  a  naturalistic  interpretation  by  which  it  may 
function  in  moral  purpose. 

4  The  R61e  of  Magic,'  by  J.  T.  Shotwell  (Amer.  Jour,  of  Soci- 
ology, Vol.  XV.,  pp.  781-793),  as  the  wording  suggests  is  more  con- 
cerned with  the  function  than  with  the  psychology  of  magic.  But,  as 
against  Frazer,  the  author  regards  it  as  inseparable  historically  from 
religion.  Psychologically  it  is  the  state  of  feeling  awakened  in  a  man 
by  the  consciousness  in  and  around  him  of  mysterious  powers.  Ob- 
jectively it  is  a  wonderful  uncanny  potency  set  loose  by  various 
methods.  Not  only  sacraments,  but  many  social,  legal,  and  political 
institutions  depend  upon  this  attitude.  The  power  of  priests  and  kings 
attests  its  influence.  ,  It  is  thus  an  important  factor  in  the  explanation 
of  a  large  part  of  history,  particularly  European  history. 

J.  H.  T. 

Race  and  Marriage.     U.  G.  WEATHERLY.     Amer.  Jour,  of  Soci- 
ology, Vol.  XV.,  pp.  433-453- 

Aversion  to  cross-breeding  among  animals  is  said  to  be  due  to 
hereditary  instinct  but  among  humans  it  may  be  due  to  («)  a  sense  of 
strangeness  and  non-contact  with  other  human  varieties,  (b)  diversity 
of  types,  (c)  rigidity  of  group  forms,  (d)  language,  religion,  and  social 
status. 
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The  most  distinctive  groups  are  constituted  by  race  which,  in  its 
widest  sense,  implies  both  physical  and  psychical  unity.  Within  a 
group  marriage  is  controlled  largely  by  the  group  choices  and  stand- 
ards which  are  usually  such  as  are  advantageous  to  the  group.  The 
esthetic  sense  plays  a  part,  but  not  so  much  as  the  favoring  of  the  type 
desired.  Sentiment  and  sexual  attraction  sometimes  cut  across  the 
group  standards,  but  these  are  usually  subordinated  to  the  economic 
and  social  types  which  the  contracting  parties  represent. 

Race  blending  is  usually  unmethodical.  It  is  most  rapid  where 
the  races  are  plastic  and  without  fixed  prejudices.  Its  fecundity 
depends  upon  the  degree  of  cultural  difference  between  the  parent 
stocks  and  absence  of  cultural  homogeneity  may  account  for  the  inca- 
pacity for  type-perpetuation  among  the  offspring  of  widely  different 
stocks.  Race  prejudice  is  an  effective  barrier  to  the  mingling  of  races. 
It  may  be  acquired  but  rather  represents  what  is  associated  in  thought 
with  undesirable  cultural  standards.  The  desire  for  race  purity  is 
another  such  barrier  and  is  made  most  effective  through  geographical 
separation. 

Race  mongrelization  is  unnecessary  for  the  most  effective  world- 
progress.  The  latter  is  best  promoted  if  each  group  is  allowed  to  pre- 
serve its  type  —  especially  in  the  case  of  the  cultural  races  —  and  to 
assimilate  from  others  what  it  can  use  to  advantage.  In  world-prog- 
ress varied  race  types  are  beneficial,  just  as  varied  individual  traits  are 

in  smaller  social  units. 

H.  B.  REED. 
UNIVERSITY  OF  CHICAGO. 

A  Study  in  the  Psychology  of  Ritualism.  FREDERICK  GOODRICH 
HENKE.  The  University  of  Chicago  Press,  1910.  Pp.  vii  +  96. 
This  study  is  a  suggestive  application  of  social  psychology  to  the 
important  phenomena  of  ritualism,  not  only  in  primitive,  but  also  in 
developed,  religion.  A  wealth  of  concrete  anthropological  material  is 
first  presented,  showing  the  close  relation  of  ritual  to  the  general  life. 
Then  the  operation  of  the  fundamental  instincts  is  traced.  Compara- 
tive psychology  is  cited  as  the  field  in  which  we  may  look  for  the 
impulses  in  early  human  society.  The  chief  of  these  are  food  and  sex, 
and  their  interplay  is  traced  in  the  occupations  and  customs  of  the  dif- 
ferent sexes  and  in  their  influence  upon  the  entire  group.  Two 
derivative  instincts,  fear  and  anger,  are  also  discussed.  It  is  a  question 
whether  other  4  derivative*  instincts,  such  as  gregariousness,  could  as 
well  be  included.  Such  a  problem  throws  into  clearness  the  present 
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inadequacy  of  our  psychology  of  instinct.      The  social  character  of 
hese  instincts  is  everywhere  kept  in  view  by  Dr.  Henke. 

Another  fundamental  principle  emphasized  in  this  work  is  the 
place  of  attention  in  primitive  ceremony.  The  direction  of  attention 
is  accounted  for  in  functional  terms,  as  due  to  the  crises  of  experience. 
"  In  any  given  instance  the  fortunate  or  satisfactory  reaction  is  repeated 
when  a  similar  occasion  presents  itself,  and  so  becomes  a  group  habit. 
Hallowed  by  custom,  it  becomes  the  prescribed  method  of  procedure 
and  thereby  is  ritualized."  A  chapter  is  given  to  the  effect  upon  the 
ritual  of  changes  in  the  social  group,  due  to  great  leaders,  adversity  or 
good  fortune,  conquest  and  expansion.  There  are  rituals  which  are 
religious  and  some  which  are  not.  "  The  religious  elements  are  incor- 
porated in  those  which  are  performed  with  the  approval  of  the  group : 
all  others  are  irreligious." 

It  is  maintained  that  the  aesthetic  interest  in  the  ritual  is  dependent 
upon  and  secondary  to  the  practical  mqtive.  Several  detailed  investi- 
gations of  the  experience  of  groups  and  individuals  are  cited  in  confir- 
mation of  this  view.  The  survival  of  the  ritual  in  modern  groups  is 
attributed  to  their  need  of  it.  Even  the  so-called  non-ritualistic  churches 
repeat  the  same  order  of  services  and  employ  the  same  forms  of  speech 
in  prayers  and  addresses.  "  Revivalism  itself  has  been  ritualized." 
The  author  concludes  with  this  suggestion  :  "  As  long  as  the  rituals  take 
such  a  place  in  the  life  of  the  group,  as  long  as  they  promote  the  group 
consciousness,  conserve  group  values,  and  satisfy  the  needs  of  the  indi- 
viduals of  the  group,  they  will  survive." 

E.  S.  AMES. 

UNIVERSITY  OP  CHICAGO. 

PSYCHOLOGY   OF   RELIGION. 

The  Psychology  of  Religious  Experience.  EDWARD  SCRIBNER 
AMES.  Boston  and  New  York:  Houghton  Mifflin  Company, 
1910.  Pp.  xii  -f  428. 

The  situation  in  the  intellectual  world,  as  regards  the  relations 
of  philosophy  and  religion,  is,  to-day,  one  of  decided  interest.  On 
the  one  hand  scientific,  historical,  and  philosophical  criticism  have 
accomplished  their  several  tasks  and  the  theological  systems  of  an  older 
day  have  been -removed  completely  from  the  sphere  of  intelligent 
debate.  But,  on  the  other  hand,  —  and  to  the  great  surprise  of  many  — 
the  destruction  of  theology  has  disclosed  to  the  view  of  the  critics  a 
mass  of  religious  material  so  imbedded  in  the  life  history  of  the  race 
that  they  cannot  avoid  the  task  of  analyzing,  describing,  and  interpret- 
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ing  it.  In  other  words,  the  net  result  of  criticism  has  been  but  to  refine 
the  theological  dross  from  religion  and  by  so  doing  to  reveal  to  the 
curious  gaze  of  the  enquirer  a  new  and  more  complex  problem  which 
challenges  alike  the  skill  of  the  scientist,  the  historian  and  the  philos- 
opher. As  a  consequence,  the  intelligent  critic  of  to-day  finds  himself 
compelled  by  a  two-fold  obligation  of  intellectual  honesty.  Toward 
theology,  in  the  ordinary  sense  of  the  term,  his  attitude  is  more  decid- 
edly and  systematically  negative  than  ever.  To  him  it  is  demonstrably 
a  relic  of  a  day  by-gone  and  outgrown.  Toward  the  masses  of  re- 
ligious phenomena  which  have  been  laid  bare  by  the  processes  of 
criticism  themselves,  his  attitude  is  that  of  a  surprised  but  interested 
discoverer  —  for  the  destruction  of  the  screen  of  theology  has  revealed 
a  vista  of  racial  change  in  which  religion  is  inextricably  interwoven 
with  the  life  of  society  in  every  phase  of  its  development.  More  than 
this,  the  discovery  that  religion  is  a  natural  phenomenon  has  presented 
a  definite  challenge  to  the  critic  —  a  challenge  which  he  has  not  been 
able  nor,  apparently,  has  he  desired  to  decline.  As  a  result  there  has 
recently  grown  up  a  very  considerable  body  of  literature  whose  subject 
of  consideration  has  been  religion  taken  in  the  varied  aspects  of  its 
natural  character  and  whose  method  of  treatment  has  been  thoroughly 
critical  and  objective.  Certain  of  these  investigations  have  been  made 
by  candid  enquirers  thoroughly  well  trained  and  equipped  but  temper- 
mentally  indifferent  to  religion  other  than  as  a  legitimate  subject  of 
specialistic  research.  Other  investigations  have  been  by  men  who  have 
been  both  objective  in  their  methods  and  sympathetic  in  their  attitude 
to  the  subject-matter  with  which  they  were  dealing.  Now  it  is  evi- 
dent that,  other  things  being  equal,  wherever  a  critical  objective 
method  is  combined  with  a  sympathetic  attitude  toward  the  subject- 
matter  investigated  the  results  obtained  are  certain  to  evince  greater 
insight  into  the  phenomena  studied  —  and  therefore  to  possess  more 
permanent  value  —  than  those  in  which  an  indifference  to  the  subject- 
matter  is  evident.  Such  an  investigation  combining  a  critical  objective 
method  with  a  sympathetic  attitude  toward  the  subject-matter  is  the 
one  now  before  us.  We  shall  find,  accordingly,  that  it  is  peculiarly 
well-fitted  to  the  issues  of  the  times  and  that  it  voices  the  very  best 
spirit  of  objective  methods  and  of  religious  interest. 

Taking  the  volume  as  a  whole,  Professor  Ames's  book  is  —  as  every 
scientific  enquiry  should  be  —  most  suggestive  and  stimulating.  It 
brings  the  reader  into  vital  contact  with  the  subject-matter,  lays  bare  its 
complexity,  opens  up  broad  and  interesting  views,  and  challenges  inde- 
pendent judgment  at  every  step.  It  does  not  aim  at  finality  and  in  so 
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doing  commends  itself  the  more  to  one's  mind.  For  nowadays  worth- 
ful  books  are  instruments  of  investigation,  not  mere  standards  of 
authority.  We  ask  of  authors  that  they  have  something  to  say  and 
that  they  say  it :  we  are  little  concerned  that  they  do  not  say  the  last 
word,  for  it  has  been  painfully  borne  in  upon  us  by  contrary  experi- 
ences that  there  is  no  last  word  to  anything. 

Professor  Ames  undertakes  his  enquiry  into  the  complexities  of 
religion  not  in  the  interest  of  the  philosophy  of  religion  or  of  the  his- 
tory of  religion  but  in  that  of  the  psychology  of  religion.  In  develop- 
ing this  interest  he  lays  his  foundations  deeply  and  well  in  the  broad 
issues  of  a  social  psychology  which  makes  the  understanding  of  the 
earlier  racial  experiences  of  religion  the  necessary  and  appropriate 
introduction  to  the  study  and  estimate  of  its  more  individual  and  current 
phases.  Thus  —  and  apart  from  his  historical  and  methodological  intro- 
duction —  Professor  Ames  investigates  first,  The  Origin  of  Religion 
in  the  Race.  Under  this  head  he  examines  in  a  progressive,  construc- 
tive manner,  (a)  the  determining  impulses  in  primitive  religion,  (£) 
custom  and  taboo,  (c)  ceremonials  and  magic,  (d)  spirits,  (e)  sacri- 
fice, (f)  prayer,  (^)  mythology,  (/fc)  the  development  of  religion. 
Building  upon  the  results  obtained  in  this  preliminary  enquiry,  the 
author  proceeds  in  his  next  section  to  treat  of  The  Rise  of  Religion  in 
the  Individual.  Here  he  reviews  and  brings  into  correlation  with  his 
central  conception  of  religion  the  psychology  (a)  of  religion  and  child- 
hood, (6)  of  religion  and  adolescence,  (c)  of  normal  religious  develop- 
ment, (d)  of  conversion.  Lastly,  he  focuses  his  cumulative  results  in  a 
most  suggestive  analysis  of  The  Place  of  Religion  in  the  Experience 
of  the  Individual  and  of  Society.  Here  he  comes  into  concrete  touch 
with  the  following  questions :  (0)  religion  as  involving  the  entire  psy- 
chical life,  (3)  ideas  and  religious  experience,  (c)  feeling  and  religious 
experience,  (d)  the  psychology  of  religious  experience  and  inspiration, 
(e)  non-religious  persons,  (f)  the  psychology  of  religious  sects,  (g) 
the  religious  consciousness  in  relation  to  democracy  and  science. 

In  his  historical  introduction  Professor  Ames  presents  a  brief  but 
satisfactory  account  of  the  development  of  interest  in  the  psychology 
of  religious  experience.  In  his  methodological  prospectus  he  definitely 
commits  himself  to  the  point  of  view  of  functional  psychology.  His 
presupposition,  therefore,  as  to  the  nature  of  mental  life,  is  that  it  is  a 
functional  adjustment  —  and  in  higher  forms  the  determining  factor  in 
the  adjustment  —  of  the  developing  organism  to  its  environment.  Cast 
into  terms  of  religious  experience  this  conception  involves  the  working 
hypothesis  that  religion  also  is  a  method  of  the  adaptation  of  human  life 
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to  its  environment.  Now  having  presupposed  this  much  the  further 
problem  remains  to  make  good  this  hypothesis  through  a  careful  and 
adequate  examination  of  the  materials  furnished  by  religious  facts,  to 
define  the  precise  character  of  religion,  and  to  determine  its  position 
amid  the  forces  of  social  life.  With  these  problems,  as  we  have  seen, 
Professor  Ames  concerns  himself  in  the  body  of  his  book. 

The  essential  principle  of  religion,  according  to  Professor  Ames  — 
as  I  understand  him  —  is  that  it  exhibits  social  life  in  constant  process 
of  bringing  its  activities,  interests,  and  aims  to  a  unity  of  control.  In 
religion  the  ultimate  focus  and  control  center  of  life  is  to  be  found. 
It  is  of  the  essence  of  social  life  and  inseparable  from  it.  It  is  social 
life  —  in  significant  unity.  As  social  organizations  develop  or  decay  the 
various  forms  of  religion  which  are  their  natural  expression  also 
undergo  development  or  decay.  But,  on  the  other  hand,  even  as  social 
life  throughout  its  myriad  forms  has  integrated  its  gains  into  a  con- 
nected development,  so  too  religion  has  maintained  a  unity  of  develop- 
ment despite  its  variant  forms.  Religion  is  thus  as  permanent  as 
society.  Again,  religion  is  ever  the  focal  center  of  social  life.  What- 
ever is  of  abiding  significance  in  social  life  — be  it  what  it  may  —  ulti- 
mately takes  on  religious  quality  and  becomes  a  dominating  agent  in 
that  life.  The  4  spirits  '  of  the  savage,  the  gods  of  the  nations,  the  one 
God  of  the  highest  religions  are,  one  and  all  of  them,  interpretations 
of  man's  environment  in  terms  of  man's  significant  social  needs  as 
these  have  been  developed,  refined,  and  universalized  through  the 
progress  of  the  race. 

To  such  a  view  of  religion  no  separation  is  to  be  made  between 
the  sacred  and  the  secular  —  for  the  sacred  is  but  the  integrated  unity 
.  of  the  secular  forces  of  life,  and  the  secular  but  the  analyzed  diversity 
of  the  sacred.  Nor,  again,  is  any  separation  to  be  made  between  the 
natural  and  the  supernatural :  God  is  the  immanent  world-process 
defined  pragmatically  through  the  development  of  human  ideals. 
And  it  would  seem  that  to  this  view — at  least  in  principle  —  the 
psychology  of  religion,  taken  in  the  broad  sweep  of  its  anthropological, 
historical,  and  introspective  aspects,  inevitably  leads. 

Such,  then,  is  Professor  Ames's  Psychology  of  Religious  Ex- 
perience—  a  broad,  thoroughgoing,  sympathetic  but  objective  investi- 
gation of  the  religious  life  taken  as  a  race-fact.  It  is  not  an  apologetic, 
of  religion  in  the  ordinary  sense  of  the  word:  it  is  something  much 
better  —  something  which  serves  the  interests  of  religion  far  beyond 
the  powers  of  apologetic,  viz.,  it  is  an  understanding  of  religion  as  a 
necessary  expression  of  human  life  focalizing  in  itself  the  dynamic,. 
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instrumental  ideals  of  the  race.  Points  for  debate  the  volume  cer- 
tainly furnishes  even  to  those  who  find  themselves  in  close  agreement 
with  its  viewpoint,  method,  and  results.  These  points  the  reader  will 
readily  discover  for  himself  as  it  is  one  of  the  many  excellencies  of 
the  book  that  Professor  Ames  is  thoroughly  frank.  To  debate  them, 
in  other  than  a  most  hurried  and  unsatisfactory  manner,  within  the 
limits  of  a  brief  review  would  be  impossible. 

As  a  text-book  Professor  Ames's  volume  will  be  found  very  satis- 
factory. Indeed  I  have  already  found  it  to  be  so.  It  is  clear,  com- 
pact, thorough,  and  objective.  One  must  agree  or  disagree.  No 
shirking  of  the  issue  is  possible.  This  in  itself  is  invaluable  for  those 
who  desire  to  develop  in  their  students  sound  and  well-balanced  ideas 
on  such  an  important  topic  as  religion. 

S.  F.  MACLENNAN. 

OBKRUN 


Studies  in  Mystical  Religion.     RUFUS  M.  JONES.     London:    Mac- 
millan  and  Company,  1909.     Pp.  xxxviii  -(-518.     $3.50. 
This  notable  study  of  Christian  Mysticism  is  written  so  definitely 
from  a  psychological  point  of  view  that  it  may  not  inappropriately  be 
classed  as  a  contribution  to  the  growing  literature  of  the  psychology 
of  religion.    The  psychological  presuppositions  are  stated  in  the  intro- 
duction of  thirty-eight  pages  and  we  shall  here  confine  ourselves  chiefly 
to  that  section. 

In  the  light  of  many  French  studies  and  those  of  Coe,  Leuba  and 
to  some  extent  James  in  this  country,  the  tendency  of  the  students  of 
the  psychology  of  religion  has  been  to  stress  the  abnormal  or  unusual 
aspects  of  mysticism  and  to  explain  all  its  phenomena  as  extreme  types 
of  auto-suggestion.  It  is  a  part  of  the  purpose  of  this  author  to  show 
that  there  is  a  sane  and  healthful  mysticism  as  well  as  a  neurotic 
variety,  and  that  the  former  type  of  experience  has  claims  upon  an 
objective  validity  that  may  well  be  equal  to  those  of  any  other  type  of 
conscious  experience,  in  other  words,  that  there  are  stiaxmeycepl  ri- 
ences  that  are  pragmatically  justifiable  and  hence  have  some  significance 
as  accounts  of  objective  orders  of  existence.  Thus  he  says,  u  The 
significant  fact  of  the  mystical  experience  is  not  the  sense  of  expansion, 
or  of  freedom,  or  of  joy.  It  is  not  something  merely  subjective.  It 
is  that  such  experiences  minister  to  life,  construct  personality  and  con- 
duce to  the  increased  power  of  the  race  —  energy  to  live  by  actually 
does  come  to  them  from  some-where.  The  universe  backs  the  experi- 
ence. .  .  .  We  have  thus  more  to  account  for  and  explain  than  a  few 
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rare,  subjective  experiences,  a  few  cases  of  heightened  feeling.  We 
are  bound  to  realize  that  mystical  experiences  have  a  life-value,  and 
validify  themselves  in  action." 

The  author  begins  by  contrasting  two  tendencies  often  opposed  in 
the  history  of  religion,  the  one  a  tendency  to  crystallize  religion  in 
habit,  custom  and  ceremonial  and  to  view  it  as  something  essentially 
fixed  and  perfect  from  the  beginning,  the  other  the  tendency  to  break 
with  custom  and  to  emphasize  the  side  of  spontaneous  personal  experi- 
ence. He  recognizes  the  importance  of  this  background  of  habit  and 
custom,  but  maintains  that  when  extreme  emphasis  is  placed  upon 
that  side  of  religion,  incursions  of  fresh  individual  experience  are  apt 
to  be  suppressed  and  religion  loses  its  vital  propulsive  quality.  The 
growing,  creative  periods  of  religion  have  always  been  characterized 
by  an  unusual  richness  in  this  contribution  of  new  experiences  from 
individuals.  It  is  in  these  vital  original  experiences,  rather  than  in 
the  formalism  of  custom  and  tradition  that  we  find  the  essence  of 
religion  and,  we  presume  the  author  would  say,  its  origin  as  well.  This, 
in  general,  suggests  the  conception  of  mysticism  that  underlies  the 
work.  It  is  "  a  type  of  religion  which  is  primarily  grounded  in 
experience  .  .  .  which  puts  emphasis  upon  immediate  awareness  of 
relation  with  God."  As  a  psychical  phenomenon,  it  has  its  analogue 
in  all  those  experiences,  whether  religious  or  not,  in  which  one  feels 
that  the  "  meaning,  the  significance,  the  richness  of  life,  vastly  trans- 
cends concepts  or  descriptions."  This  superiority  of  existence  to  all 
descriptive  phrases  is  a  commonplace  of  psychology  and  philosophy. 
At  times  we  seem  to  feel  in  a  very  striking  way  the  larger  meaning  of 
life,  the  broader  and  deeper  capacities  of  our  being.  These  moments 
of  completer  living,  of  superior  insight  are  responsible  for  much  that 
is  of  worth  in  literature,  art,  and  in  fact  in  all  forms  of  human  occu- 
pation. Moreover,  all  these  experiences  of  inspiration,  of  penetrating 
vision  cannot  be  condemned  as  the  expression  of  a  neurotic  tempera- 
ment. They  come  to  "  persons  seemingly  as  normal  as  the  sanest 
tiller  of  the  soil."  Professor  Jones  does  not,  then,  regard  this  type  of 
experience  as  necessarily  pathological,  even  though  it  is  not  an  every- 
day commonplace.  That  there  are  mystical  experiences  which  "  often 
do  pass  over  the  border  line  of  normality,"  he  freely  admits.  It 
seems  to  the  reviewer  that  the  author  deserves  great  credit  for  his 
emphasis  upon  the  non-pathological  aspects  of  mystical  experience  and 
also  for  his  reserve  in  accepting  as  scientifically  valid  the  interpretation 
placed  by  the  mystic  upon  his  own  experiences.  "  Does  this  sort  of 
subjective  experience  furnish  empirical  evidence  of  God?"  His 
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answer  is  that  "  no  empirical  experience  of  any  sort  can  ever  answer 
that  question."  To  the  mystic  the  experience  may  seem  to  be  one  of 
divine  illumination  and  of  union  with  God,  it  may  seem  to  call  for  no 
other  proof  than  the  experience  itself.  To  say,  however,  that  this  rise 
"  to  new  levels  of  life,  power,  and  service"  is  due  to  auto-suggestion, 
is  only  u  to  substitute  one  word  for  another."  It  is,  in  other  words, 
quite  legitimate  to  describe  the  mystic's  experiences  in  the  terminology 
of  psychology,  but  that  does  not  prove  that  they  are  not  in  some  deep 
sense  just  what  the  mystic  feels  them  to  be.  It  is  at  least  a  scientifi- 
cally observable  fact  that  "  we  have  on  our  hands  experiences  which 
have  opened  to  individuals  and  to  the  race  as  a  whole  wider  realms  of 
being,  experiences  which  have  heightened  the  quality  of  life  and  which 
have  given  new  energy  of  survival."  This  fact  demands  either  an 
extension  of  our  meaning  of  personality  or  a  recognition  of  the  claims 
of  the  mystic  "  that  the  personal  self  is  bosomed  in  a  larger  realm  of 
consciousness."  To  the  reviewer  it  seems  that  in  either  case  there  is  a 
symbolism  that  is  convertible  the  one  into  the  other.  Both  sorts  of 
symbols  are  but  attempts  to  state  in  some  sort  of  usable,  tangible  form 
the  generally  recognized  fact  that  conscious  selfhood  has  a  largeness 
about  it,  a  meaning,  a  richness  that  defies  all  exact  description. 

It  is  the  vivid  appreciation  of  life  that  has  been  the  wellspring  of 
all  religion.  An  appreciation  that  is  not  of  necessity  passive  contem- 
plation but  one  which  runs  readily  and  naturally  over  into  social 
service.  On  the  background  of  this  psychological  analysis  and  of  this 
appreciation  of  mysticism,  Professor  Jones  traces  an  almost  unbroken 
chain  of  mystical  religion  from  primitive  Christianity  to  the  close  of 
the  English  Commonwealth.  The  important  aspects  of  medieval 
mysticism  are  treated  fully  and  very  suggestively,  leading  on  to  the 
discussion  of  the  prereformation  in  England,  the  Anabaptists,  the 
Family  of  Love,  the  Seekers,  and  the  Ranters,  and  lastly  of  later 
individual  mystics.  As  a  whole  this  book  furnishes  an  introduction 
to  a  series  of  volumes  which  will  deal  with  the  Society  of  Friends,  an 
organization  "which  has  made  a  serious  attempt  to  unite  immediate 
mystical  religion  with  active  social  endeavors." 

The  book  is  a  significant  contribution  to  the  growing  literature  of 
the  history  of  religion  written  primarily  from  a  psychological  view- 
point. 

IRVING  KING. 

STATE  UNIVERSITY  OP  IOWA. 
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The   Child   and  His  Religion.     GEORGE    E.    DAWSON.     Chicago: 

The  University  of  Chicago  Press,  1909.     Pp.  ix  -f  124.     $.82. 

The  main  feature  of  this  little  volume  is  the  reprint  as  one  of  its 
chapters  of  a  study,  published  in  the  Pedagogical  Seminary  some  ten 
years  ago,  entitled  4  Children's  Interest  in  the  Bible.'  Loosely  con- 
nected with  it  are  three  other  chapters,  '  Interest  as  a  Measure  of 
Values,'  '  The  Natural  Religion  of  Children,'  and  '  The  Problem  of 
Religious  Education.' 

In  the  first  chapter  it  is  maintained  that  the  doctrine  of  interest 
applies  as  fully  in  religious  as  in  secular  education.  In  the  next  chap- 
ter the  author  holds  that  the  child  is  naturally  religious  and  that 
religious  education  is  therefore  merely  the  natural  unfolding  of  his 
inner  nature.  His  point  of  view  is  metaphysical  rather  than  scientific 
and  psychological.  For  example  he  holds  that  science  is  and  always 
has  been  essentially  religious  because  its  'field  of  work  is  nature' 
which  is  in  turn  the  expression  of  God.  In  striving  to  discover  unity 
and  law  in  nature,  science  is  but  4  engaged  in  a  quest  for  God.'  Man 
in  particular  reveals  in  his  make-up  of  instincts  and  fundamental 
processes  his  religious  nature.  The  reviewer,  even  though  of  religious 
inclinations,  cannot  feel  that  there  is  any  force  in  such  an  argument. 
The  points  of  view  of  science  and  of  religion  are  different,  the  one 
having  to  do  with  description  and  the  other  with  valuation,  so  that 
science  can  hardly  be  regarded  as  'from  the  beginning  implicitly 
religious.' 

The  natural  religion  of  the  child  is  based  upon  his  supposed 
animism,  his  instinct  for  causality  and  his  instinct  for  immortality. 
In  view  of  the  fact  that  there  is  an  increasing  feeling  among  anthro- 
pologists that  animism  is  not  in  any  sense  a  religion  nor  can  be  taken 
as  the  basis  for  a  religion,  the  argument  loses  much  of  its  force. 

There  are  apparently  then  two  fundamental  defects  in  the  argu- 
ment :  First  the  evidence  is  not  convincing  that  there  is  a  genuine 
instinct  either  of  animism  or  of  immortality  in  the  child  and  even  if 
there  were  they  could  not  be  held  as  contributing  in  any  preeminent 
way  to  the  religious  life.  If  animism,  as  such,  among  primitive 
peoples  is  not  religious,  neither  would  an  animistic  view  of  the  world 
on  the  part  of  the  child  have  religious  significance.  The  illustrations 
of  the  animism  of  the  child  which  are  here  submitted  bear  no  clear 
resemblance  to  the  animism  which  is  known  among  primitive  peoples. 
The  child's  interest  in  discovering  causes  may  lead  him  to  make  in- 
quiries as  to  the  ultimate  cause  of  the  world  and  life,  but  here  again 
we  have  nothing  that  is  in  the  nature  of  religion.  The  truth  of  the 
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matter  is  that  religion  is  an  appreciative  rather  than  an  explanatory 
attitude  and  all  the  aspects  of  the  personality  may  contribute  toward 
the  development  of  this  life  of  appreciation.  The  entire  child  is  raw 
material  for  the  development  of  a  religious  nature;  it  is  a  fallacy  to 
look  for  its  roots  in  some  special  instincts.  That  this  life  of  values  is 
not  shut  out  from  even  the  child  is  brought  out  by  the  author  at  the 
close  of  the  chapter  in  the  excellent  section  dealing  with  faith  and 
good  will.  It  is  upon  these  qualities,  the  fruitage  of  his  entire  nature, 
that  the  religious  nature  of  the  child  rests  rather  than  upon  any  instinct 
to  feel  4  the  spiritual  quality  of  things  and  forces  *  or  to  postulate  a 
1  personal  intelligent  cause  back. of  the  phenomena  of  the  world.' 
These  are  only  accidents  of  religion,  not  its  essence. 

The  last  section  dealing  with  the  problem  of  religious  education  is 
pedagogical  in  character  and  need  not  be  noticed  in  this  journal. 

IRVING  KING. 
STATE  UNIVERSITY  OF  IOWA. 

Notes  of  the  Recent  Census  of  Religious  Bodies.  GEORGE  A.  COE. 
The  American  Journal  of  Sociology,  May,  1910,  pp.  806-816. 

This  census  covers  the  period  from  1890  to  1906.  Twelve  denomi- 
nations, half  of  them  communistic,  have  disappeared.  Fifty-three  new 
bodies  appear,  13  being  due  to  divisions  within  denominations,  n 
coming  with  immigration,  and  29  being  new.  Independent  organi- 
zations have  increased  from  155  to  1,079.  The  membership  of  reli- 
gious bodies  has  increased  faster  than  the  population.  The  population 
increased  34  per  cent.,  the  Catholics  93.5  per  cent.,  and  Protestants  45 
per  cent.  There  is  now  a  minister  for  every  139  members  of  churches. 
It  was  one  to  every  141  in  1890.  There  were  then  154  churches  for 
every  100  ministers;  now  there  are  134.  There  are  49,167  more 
Protestant  churches  than  ministers.  '*  It  is  evident  that  denomina- 
tional zeal  has  produced  a  vast  amount  of  unworkable  social  machinery, 
and  that  the  only  possible  relief  from  the  present  embarrassment  lies  in 
the  direction  of  an  actual  reduction  in  the  number  of  local  churches." 
The  average  membership  of  the  local  churches  is  104  and  the  average 
investment  per  member  is  $49,  which  may  be  regarded  as  u  enormous 
economic  waste  and  corresponding  loss  of  possible  social  efficiency." 

E.  S.  AMES. 
UNIVERSITY  OF  CHICAGO. 

A  Contribution  to  the  Sociology  of  Sects.  JOHN  GILLIN.  The 
American  Journal  of  Sociology,  September,  1910,  pp.  236-252. 
Historic  precedent  and  great  personalities  have  been  important 
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factors  in  developing  sects,  but  back  of  these  is  the  matrix  of  the  social 
body.  "  They  are  precipitations  resulting  from  social  conflicts,  toler- 
ations, and  imitations."  Their  appearance  and  decay  are  dependent 
upon  the  social  conditions  amid  which  they  are  set.  The  economic 
conditions  are  important.  Religious  revolt  is  characteristic  of  times 
when  certain  individuals  are  freed  from  ceaseless  toil.  Political 
changes  are  also  significant.  Sects  originate  generally  in  the  lower 
classes  which  have  been  shut  out  from  any  part  in  the  socializing  proc- 
ess. Intellectual  unrest  is  influential,  as  in  the  Protestant  revolt. 
The  most  important  factor,  however,  is  the  heterogeneity  of  the  popu- 
lation, giving  rise  to  class  consciousness  and  various  group  organiza- 
tions. Already  the  unifying  tendency  of  American  life  is  halting  on 
account  of  a  growing  diversity  in  economic  and  social  conditions. 

E.  S.  AMES. 
UNIVERSITY  OF  CHICAGO. 

A  change  has  been  made  in  the  conduct  of  the  Zeitschrift  fur 
Religionspsychologie  which  is  significant.  With  the  beginning  of 
Volume  IV.  Dr.  Otto  Klemm,  of  Leipsic,  a  former  pupil  of  Wundt, 
has  been  made  a  co-editor  and  will  represent  the  method  and  standpoint 
of  Volkerspsychologie.  Dr.  Klemm's  introductory  statement  (Vol. 
IV.,  1910,  pp.  2-9)  makes  clear  what  this  means.  The  older  discipline 
of  the  Philosophy  of  Religion  had  indeed  its  psychological  implications, 
as  in  Schleiermacher's  emphasis  on  feeling  or  Hegel's  on  Vorstellung 
and  in  the  following  tendencies  of  Voluntarism  and  Intellectualism. 
These  however  did  not  get  beyond  individual  psychology.  Nor  does 
James  in  his  Varieties  of  Religious  Experience  present  a  religious 
psychology  in  the  proper  sense,  for  he  deals  only  with  certain  aspects 
of  religious  phenomena,  and  those  not  necessarily  the  most  important. 
Moreover  the  pragmatic  doctrine  of  the  '  utility '  of  religion  moves 
in  the  same  sphere  as  the  prudent  reflections  of  eighteenth  century 
rationalism. 

The  deeper  reason  for  the  inadequacy  of  individual  psychology  is 
that  the  individual  in  his  religious  experience  meets  us  not  as  isolated 
but  as  presupposing  a  definite  religious  form.  The  origin  of  4  forms' 
of  religion  is  the  more  general  problem.  From  this  it  follows  un- 
questionably that  only  the  method  of  social  psychology  (Volkerpsy- 

chologie)  can  do  justice  to  the  problem. 

C.  BREYFOGLE. 
UNIVERSITY  OF  CHICAGO. 
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A  CIRCULAR  has  been  received  announcing  the  publication,  begin- 
ning with  January  next,  of  a  Journal  of  Animal  Behavior  and  an 
Animal  Behavior  Monograph  Series.  The  Journal  will  be  published 
bi-monthly  and  the  Monographs  will  appear  at  irregular  intervals.  The 
following  specialists  constitute  the  editorial  board :  Professor  I. 
Madison  Bentley,  of  Cornell  University ;  Professor  Harvey  A.  Carr, 
of  the  University  of  Chicago ;  Professor  Samuel  J.  Holmes,  of  the 
University  of  Wisconsin;  Professor  Herbert  S.  Jennings,  of  the  Johns 
Hopkins  University;  Professor  Edward  L.  Thorndike,  of  Teachers 
College,  Columbia  University;  Professor  Margaret  F.  Washburn,  of 
Vassar  College  (special  editor  of  reviews)  ;  Professor  John  B.  Watson, 
of  the  Johns  Hopkins  University  (special  editor  of  the  Monograph 
Series)  ;  Professor  William  M.  Wheeler,  of  Harvard  University ; 
and  Professor  Robert  M.  Yerkes,  of  Harvard  University  (manag- 
ing editor  of  the  Journal}.  The  Journal  of  Animal  Behavior 
will  accept  for  publication  field  studies  of  the  habits,  instincts,  social 
relations,  etc.,  of  animals,  as  well  as  laboratory  studies  of  animal 
behavior  or  animal  psychology.  It  is  hoped  that  the  organ  may  serve 
to  bring  into  more  sympathetic  and  mutually  helpful  relations  the 
'naturalists'  and  the  'experimentalists'  of  America,  that  it  may 
encourage  the  publication  of  many  carefully  made  naturalistic  ob- 
servations which  at  present  are  not  published,  and  that  it  may  present 
to  a  wide  circle  of  nature-loving  readers  accurate  accounts  of  the  lives 
of  animals.  The  subscription  price  will  be  $3.00  per  volume.  All 
business  communications  should  be  addressed  to  The  Journal  of  Ani- 
mal Behavior,  Cambridge,  Mass. 

A  CONGRESS,  officially  known  as  the  '  First  Universal  Races  Con- 
gress,' will  be.  held  at  the  University  of  London,  July  26-29,  1911. 
The  avowed  object  of  the  Congress  is  "  to  discuss,  in  the  light  of 
modern  knowledge  and  the  modern  conscience,  the  general  relations 
subsisting  between  the  peoples  of  the  West  and  those  of  the  East,  be- 
tween so-called  white  and  so-called  colored  peoples,  with  a  view  to 
encouraging  between  them  a  fuller  understanding,  the  most  friendly 
feelings,  and  a  heartier  cooperation."  The  list  of  the  General  Com- 
mittee representing  the  United  States  of  America  includes  the  names 
of  upwards  of  180  persons  interested,  professionally  or  otherwise,  in 
the  fields  of  anthropology,  history,  philosophy,  psychology,  and 
sociology. 
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DR.  F.  LYMAN  WELLS,  formerly  assistant  in  pathological  psy- 
chology in  the  McLean  Hospital,  has  entered  upon  the  duties  of 
assistant  in  experimental  psychology  in  the  Psychiatric  Institute  of  the 
New  York  State  Hospitals,  and  lecturer  in  psychology  in  Columbia 
University. 

ON  account  of  ill  health  Professor  Wesley  Mills  has  resigned  his 
position  at  McGill  University  and  has  taken  up  his  residence  in 
England. 

THE  American  Philosophical  Association  and  the  Department  of 
Philosophy  of  Princeton  University  will  cordially  welcome  any  eastern 
members  of  the  American  Psychological  Association  who  are  unable 
to  go  to  Minneapolis  and  who  may  care  to  attend  the  meetings  at 
Princeton.  The  sessions  cover  the  dates  Dec.  27-29. 

THE  present  number  of  the  BULLETIN,  dealing  especially  with 
social  psychology,  has  been  prepared  under  the  editorial  care  of  Pro- 
fessor J.  H.  Tufts. 

THE  following  item  is  taken  from  the  press :  Among  the  courses 
of  Lowell  lectures  announced  for  the  present  season  are  eight  lectures 
by  Edward  Bradford  Titchener,  Sage  professor  of  psychology  in  the 
Graduate  School  of  Cornell  University,  on  *  The  Structure  of  Mind ' ; 
and  eight  lectures  by  Franz  Boas,  professor  of  anthropology  in 
Columbia  University,  on  t  Cultural  Development  and  Race.' 
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